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W A T C H I N G T H E C H I P S  F A L L

Here is the pricing 
information for 
various AMD and 
Intel CPUs.

* As of December 2012

** Manufacturer’s  
    estimated price 
    per 1,000

IBM
Predicts
5 In 5

Since 2006, IBM’s 5 In 5 initiative has annually predicted 
innovations it believes “will change our lives in the next 
five years.” Announced in mid-December, 2012’s 5 
In 5 focus on human senses. “In the era of cognitive 
computing, systems learn instead of passively relying on 
programming,” IBM states. Thus, emerging technologies 
will push “the boundaries of human limitations to 
enhance and augment our senses with machine learning, 
artificial intelligence, advanced speech recognition, and 
more.” Where smell is concerned, IBM researcher Dr. 
Hendrik Hamann writes that within five years, “your 
mobile device will likely be able to tell you you’re getting 
a cold before your very first sneeze.” IBM also envisions 
such possibilities as technology helping to distinguish 
fabrics, textures, and weaves through a device’s screen or 
understanding the meaning of a dog’s bark. ■

The Art Of Building A Supercomputer
And you thought putting your high-end rig together was an 
involved process. Try piecing together a supercomputer. A 
fascinating time-lapse video recently highlighted on a number 
of websites and available at YouTube documents just how 
much work is involved. Specifically, the video details how the 
Fujitsu PRIMERGY cluster high-performance supercomputer 
at the Australian National University and part of the National 
Computational Infrastructure was constructed in late 2012. 
In a matter of minutes, the video brings the monstrosity to 
life to the tune of 57,000 cores (equivalent to 15,000 home 
PCs), 160TB of RAM (40,000 PCs), 10 petabytes of storage 
(10,000 PC drives), and 1,200 teraflops of peak computational 
performance. That foundation was good enough to help the 
supercomputer debut at No.24 on the recent list of the world’s 
Top 500 best supercomputers. ■

CPU Released Original Price Last Month’s Price Online Retail Price*
AMD FX-8150 Black Edition Eight-Core 10/12/2011 $245** $189.99 $189.99
AMD FX-8120 Black Edition Eight-Core 10/12/2011 $205** $159.99 $159.99
AMD FX-6100 Black Edition Six-Core 10/12/2011 $165** $119.99 $104.99
AMD A8-3870K Black Edition Quad-Core 12/20/2011 $135** $104.99 $94.99
AMD A8-3850 Quad-Core 7/3/2011 $135** $94.99 $99.99
AMD FX-4100 Quad-core 10/12/2011 $115** $109.99 $109.99
AMD A6-3670K Black Edition Quad-Core 12/20/2011 $115** $89.99 $79.99
AMD A6-3650 Quad-Core 7/3/2011 $115** $84.99 $79.99
Intel Core i7-3970X Extreme Edition 11/12/2012 $999** N/A $1,079.99
Intel Core i7-3960X Extreme Edition 11/14/2011 $990** $1,029.99 $1,029.99
Intel Core i7-3930K 11/14/2011 $555** $569.99 $569.99
Intel Core i7-3770K 4/23/2011 $332** $319.99 $319.99
Intel Core i7-3770 4/23/2011 $294** $299.99 $299.99
Intel Core i7-2700K 10/24/2011 $332** $329.90 $329.99
Intel Core i7-2600K 1/9/2011 $317** $319.99 $319.99
Intel Core i7-3820 2/12/2012 $305** $299.99 $299.99
Intel Core i5-3570K 4/23/2011 $225** $219.99 $214.99
Intel Core i5-3550 4/23/2011 $205** $209.99 $209.99
Intel Core i3-2130 9/4/2011 $138** $129.99 $129.99
Intel Core i3-2120 2/20/2011 $138** $124.99 $124.99
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Swiss Scientists Stretch Out 
We speak from personal experience when we say dropping 
and cracking a smartphone put a serious damper on the 
day. This could be a thing of the past, though, if research 
that Swiss scientists carrying out yields fruit. Reportedly, 
the researchers have developed a material that mimics how 
human tendons connect to bones using “polyurethane that 
contains ‘islands’ stiff enough to house and protect delicate 
circuits.” Combining circuits and wiring with material that 
can flex could result in stretchy electronic devices that bend 
without breaking. Reuters quoted Andre Studart, Swiss 
Federal Institute of Technology in Zurich researcher, as saying 
“you have two materials with very different mechanical properties. 
The challenge is to bridge these different properties.” Reportedly, the 
material’s soft portion can stretch by 350%, while the stiff regions 
created by “impregnating the material with tiny platelets of aluminum 
oxide and a synthetic clay called Laponite,” deform very little, thus 
protecting the electronics. ■

The World’s Oldest Working 
Digital Computer Is A WITCH
Meet the Harwell Dekatron, aka the Wolver-
hampton Instrument for Teaching Computation, 
aka the WITCH. The 61-year-old happens to 
be the world’s oldest original working digital 
computer, a distinction it earned recently follow-
ing a three-year restoration project the British 
National Museum of Computing undertook 
before booting the venerable machine up in late 
November. Originally built in 1951, the Harwell 
Dekatron operated at the Harwell Atomic Energy 
Research Establishment automating “the tedious 
calculations performed by talented young people 
using mechanical hand calculators.” Later, the 
2.5-ton WITCH moved to Wolverhampton’s 
Staffordshire Technical College before it was 
retired in 1973, became a museum display 
piece, and was eventually dismantled and placed 
in storage. “To see it in action is to watch the 
inner workings of a computer—something that is 
impossible on the machines of today,” says Kevin 
Murrell, museum trustee. ■

Sony Says Farewell To An Era
If for whatever reason you were planning to use some of the money you were gifted 
over the holidays to buy a Sony Cassette Player/Recorder, you better hurry up. As of 
January 2013, Sony will reportedly cease production of its current lineup. According 
to multiple websites, this means the TCM-410, 400, and 450 models will fade into 
the sunset, an occurrence that leaves those of us old enough to remember rummaging 
through a shoebox full of tape cassettes to pop into a player with a twinge of nostalgic 
sadness. Apparently, there is still some good news for cassette fans, though: Sony 
reportedly will still continue manufacturing blank cassette tapes, tape decks, and 
boom boxes for the time being. ■
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People People Gets Transparent 
The Transparent Speaker from People People has an understated elegance, but it isn’t 
cheap. The company recently launched a $120,000 Kickstarter campaign to help fund 
production of the speaker, which features tempered glass and aluminum construction. 
People People’s driving philosophy is that “audio is best heard, not seen, and the best 
electronics should last a lifetime.” Thus, the dual 3-inch full-range drivers and 6.5-
inch subwoofer included are “designed to be upgraded and even improved over time.” 
Overall, the speaker is created “so that it is ready for a long term recycling scenario.” 
Functionality-wise, a control panel enables adjustments to bass, treble, and volume. 
There’s also an auxiliary jack, USB socket, and “toaster slot” used for wireless audio 
streaming. A $360 donation nets a kit version for home assembly, while $490 nets a 
fully assembled unit. ■

The Cerberus 
Does 3X USB Duty
Who among us hasn’t had to go on a USB cable 
scavenger hunt from time to time, seeking to and 
fro for a cable with the exact USB connector that 
we need for a given connection? Well, SparkFun’s 
Cerberus USB Cable is a “three-headed beast” that 
can save you the time and toil of such searches. For 
a nickel shy of $6, the Cerberus provides a 6-foot 
cable with a standard A-type connector at one end 
and B, mini-B, and micro-B connectors at the 
other. Admittedly, we’re not talking sophisticated 
stuff here, but sometimes it’s the little things 
that go a long way. One word of warning: “The 
Cerberus can transfer both power and data just like 
any USB cable, but it’s not a hub so don’t try to 
connect three data devices at the same time.” ■

Corsair’s New Modular PSUs 
Well-Suited For Basic Builds 
Corsair wants you to know that while the prices of its new CX 
Series Modular PSUs go easy on the pocket, they’re not your typical 
budget PSUs. Unlike budget PSUs, the CX Series Modular models 
(430, 500, 600, and 750-watt configurations ranging from $59.99 
to $99.99) include a “hybrid modular cable system that allows 
PC builders to install just the cables (PCI-E, SATA, and 4-pin) 
required for their computer’s configuration.” The result? A cleaner 
appearance, better airflow and easier cooling. Another staple of 
the series, billed as an “excellent choice for basic system builds and 
desktop PC computer upgrades,” include the models’ little-to-no 
noise output due to the use of a thermally controlled fan and 80 
PLUS Bronze-certification (85% energy efficiency at typical 50% 
usage loads). ■

Hardware Mole
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The Buddhist Video Game
Want to succeed at The Buddhist, a 1980s-style arcade game recently featured at the ITP 
Winter Show at New York University? Don’t push the buttons. While there are about 
10 on the console, co-designers James Borda and Bona Kim describe at creativespiritied.
com that “if you push any of them you lose.” The main point of The Buddhist project, 
they write, is to alert “users on their goal-seeking behavior and mildly suggest that the 
users may need to stop such behavior to win in life.” Thus, “the meaning of winning in 
this case would be different that the traditional, competitive meaning of winning.” Actual 
gameplay involves a player taking on the persona of a monk “who steps into the scene and 
meditates.” Borda and Kim write that they hope players gain “awakening that we live our 
life seeking goals and activities but maybe we need to stop those actions and embrace our 
being in the present in order to reach happiness.” ■

Free Online Tool Gives Photos 
A New Perspective 
The Lytro has garnered considerable attention recently for 
the camera’s ability to let photographers change a photo’s 
focus after shooting the image. As The Chaos Collective (a 
“collective of dreamers, philosophers, engineers, designers, 
tinkerers, thinkers, and makers”) aptly states, the sizeable 
cost of the Lytro and other photography-based gadgets 
that enable “DOF-Changeable images” puts them out of 
the reach of most people only interested in “tinkering.” 
To that end, The Chaos Collection has worked up a cheat 
sheet that describes how to acquire DSLR video and use 
the “little tool” it created and made available on its site to 
turn that video into a DOF-Changeable image. Several 
examples on the site let visitors “tinker” with the group’s 
own photos, along with a description of the setup the 
group used to acquire its shots. ■

Software Shorts

New
YouTube App 
Simplifies
Video
Captures & 
Sharing
In the age of smartphones, everyone is shooting video. In the 
age of social networking, everyone is sharing their video. Google 
recently made it easier to do both with its YouTube Capture, 
a free app for iOS devices that’s basic in ability but effective 
in execution. After signing into YouTube, Google+, Twitter, 
and Facebook accounts, the app lets users shoot 720p or 480p 
clips and upload them directly from within the app to those 
accounts. Uploads to YouTube include privacy options to keep 
videos private or share with friends or the public. Automatic 
color-correction and stabilization options are onboard (including 
for existing videos), as is the ability to add captions, select a 
soundtrack from included presets, and trim a video’s length. 
Look for an Android version soon. ■
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The Earth At Night, As Seen By NASA 
As NASA states, many satellites can “look at Earth during the day, when they 
can observe our planet fully illuminated by the sun.” A new sensor on the 
NASA-NOAA Suomi NPP (National Polar-orbiting Partnership) satellite, 
however, enables scientists to observe Earth’s atmosphere and surface at night. 
NASA recently displayed several remarkable nighttime photos on its site as 
made possible by the Suomi NPP satellite, launched last year. One image 
of the continental United States was generated using a composite of data 
gathered using the “day-night band” of the VIIRS (Visible Infrared Imaging 
Radiometer Suite), “which detects light in a range of wavelengths from green 
to near-infrared and uses filtering techniques to observe dim signals such as 
city lights, gas flares, auroras, wildfires, and reflected moonlight.” The day-
night band recently observed Hurricane Sandy as lit by moonlight. NASA 
says that “the very high resolution from VIIRS data will take forecasting 
weather events at night to a much higher level.” ■

Top Universities Delve 
Into The World Of MOOC
You’ve heard of MMOGs. Well, familiarize yourself with 
MOOCs, or massive open online courses. MOOCs are what 
The Open University plans to offer sometime this year via 
Futurelearn, the company the UK-based university recently 
launched to provide students from around the world with 
“free access to some of the country’s top universities.” 
Already, universities in Birmingham, Bristol, Cardiff, East 
Anglia, Exeter, London, Lancaster, Leeds, Southampton, St 
Andrews, and Warwick have agreed to participate. David 
Willetts, Minister for Universities and Science in England, 
says “Futurelearn has the potential to put the UK at the heart 
of the technology for learning agenda by revolutionizing 
conventional models of formal education.” Simon Nelson, 
integral in developing the BBC’s well-regarded iPlayer, will 
head up Futurelearn, which joins similar online education 
efforts from Harvard, MIT, and Edinburgh University. ■

Site Seeing 

U.S. Census Bureau 
Embraces The Internet 
According to U.S. Census Bureau Acting Director Thomas 
Mesenbourg, there are two reasons the bureau will for the first 
time give U.S. citizens the option to participate in government 
surveys via the Internet: convenience and cost-savings. Reportedly, 
the bureau shelled out a record $13 billion to complete the 2010 
census. Mesenbourg also stated that the bureau is making a 
digital transformation in order to make “America’s statistics more 
accessible on digital and mobile devices.” The Internet option 
will supplement the traditional paper-based system the bureau 
has used for decades. Moving forward, the millions of U.S. 
households that are selected at random annually to take part in the 
American Community Survey will be asked participate online. ■
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Job Of The Month 
Riot Games, the fun-loving folks behind the immensely popular League 
Of Legends MOBA (multiplayer online battle arena) game, is looking for 
a Director Of Game Engineering to take a senior leadership role on an 

engineering team. The ideal candidate will be very experienced in C++ as well 
as other languages; be familiar with Agile, Scrum, and similar production methodologies; be able to mentor 
and develop members of the team and lead them to get things done; and will have (ahem) a deep passion 
for gaming. A bachelor’s in computer science or equivalent demonstrable experience is required. Oh yeah, 
about that passion for gaming. Did we mention you need to have a passion for gaming? If you think you 
have the right skill set, experience, and attitude to successfully lead a pack of yordles in Bandle City . . . er, 
make that a team of engineers in Santa Monica . . . look for more info at their website. 

Fame Is Fleeting (Even For People With Tiger Blood)
Infamous actor Charlie Sheen’s popularity appears to be waning, at least among Internet users. Experian 
Marketing Services conducted a study of searches made last year on more than five-dozen search engines 
and found that searches for “Charlie Sheen” had dropped sharply from the previous year. Sheen held the 
No.6 spot among celebrity name searches in 2011, but last year he fell all the way to No.728.

According to Experian, the most searched-for celebrities in the U.S. this past year were:

1  Whitney Houston 
2  Justin Bieber 

3  Kim Kardashian 
4  Nicki Minaj 

5  Bobbi Kristina 
6  Miley Cyrus 

907 
Number of people worldwide who will be paying 
for some form of TV services (cable, satellite, 
IPTV) by the end of 2013. 

(ABI Research)

2.55
Number of people in today’s average American 
household; that’s down from 3.67 in 1948. 

(U.S. Census Bureau)

$19 
Combined amount of losses suffered in the last 
fiscal year by former consumer electronics 
high-flyers Sony, Panasonic, and Sharp. 

(The Economic Times)

50% 
The percentage of smartphones that connect to 
Facebook at least once every hour. 

(Sandvine)

M
ILLION

BILLION

Casual Friday (& Monday, Tuesday, Wednesday, etc.)
Want to know what your telecommuting co-workers wear when they’re working at home? Here’s 
what 500 people reported wearing to TeamViewer, a leading provider of telecommuting software, in a 
recent survey:

66.8% T-shirts and jeans 

33.4% Sweatpants

26.68% Pajamas 

11.26%                     Business casual attire 

1% Suit and tie or similar professional attire 

blah blah blah blah $$MONEY$$ 
blah blah blah blah blah blah
Email marketing firm Adestra analyzed more than a billion B2B emails sent in the last 12 months 
in an effort to identify traits that increased the efficacy of business communications. Among their findings: 
If you want to maximize the chance of someone both opening and reading your message, use more words in your 
subject lines. The longer the subject lines are, the better, but make sure you use at least 16 words if you want to 
really get someone’s attention. Oh, and money talks, so also make sure you add in words or symbols relating to 
money, such as “revenue,” “profit,” or dollar signs. 
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When Intel combined the microarchitecture from 
its “Sandy Bridge” chips with its 22-nanometer 
manufacturing process and introduced its 
new 3D tri-gate transistors, the result was the 
company’s 3rd Generation Core processors, 
including the high-end Core i7-3770K. 

Tick.

Now Intel’s Oregon design team is ready to take 
the next step, a family of processors that take 
advantage of the same 22nm process and ultra-
efficient, high-performance 3D transistors, but 
with a new microarchitecture design. These new 
chips will provide even greater CPU performance 
and use even less power, and in addition will 
dramatically raise the bar for processor graphics.

Tock.

Intel’s processor releases follow a well-established pattern consisting of a two-stage cycle. 
In the first stage, the company launches a CPU based on an existing microarchitecture, but 
using a new, smaller manufacturing process. Then in stage two, Intel pairs that manufacturing 
process with a new microarchitecture. Intel refers to this pattern as “the tick-tock model.”

Tick/Tock Development Model

Haswell builds upon innovations in the 2nd and 3rd Generation Intel® Core™ i3/i5/i7 Processors
(Sandy Bridge and Ivy Bridge)

45nm Process
Technology

Nehalem

NEW Intel®
Microarchitecture
(Nehalem)

TOCK

32nm Process Technology

Westmere

Intel
Microarchitecture
(Nehalem)

TICK

Sandy Bridge

NEW Intel
Microarchitecture
(Sandy Bridge)

TOCK

22nm Process Technology

Ivy Bridge

Intel
Microarchitecture
(Sandy Bridge)

TICK

Haswell

NEW Intel
Microarchitecture
(Haswell)

TOCK

Haswell CPU
22nm Process Techology
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The Story So Far
Intel shared some exciting glimpses of its next CPU family, code-named 
“Haswell,” at its Intel Developer Forum in the fall, and the future looks bright. 
The new chip design is packed with features designed to make Haswell the 
most versatile, efficient Intel processor to date, including the following items:

THE NEXT GENERATION OF INTEL HD GRAPHICS. Haswell processors 
will be equipped with three Intel HD Graphics variants, based on market 
segment, usage models, and other factors. Much as the previous 
generation’s Intel HD Graphics 4000 component obviated the need for 
entry-level discrete graphics cards, Haswell’s high-end graphics component 
will make mainstream graphics cards redundant. 

Haswell processors will support the DirectX 11.1, OpenGL 4.0, and 
OpenCL 1.2 APIs, and will provide improved gaming performance over 3rd 
Generation Intel Core processors (by as much as 2x) at higher resolutions 
and increased quality settings. Haswell will also provide faster video 
encoding through Intel Quick Sync Video, as well as faster JPEG and MJPEG 
decodes, and a slew of other image- and video-enhancement technologies.

Haswell-equipped systems will also support 4K resolution, either via a 
single 4K display or four monitors in Collage Mode. Native triple-display 
support will also be a standard Haswell feature.

INTEL AVX2 AND FMA INSTRUCTION SETS. Intel Advanced Vector 
Extensions 2 is a new instruction set that gives Haswell processors higher 
performance when working with high-performance computing, audio 
and video content, and games. 
The FMA (fused multiply-add) 
instruction set provides improved 
accuracy and performance, adding 
up to 2x FLOPs per cycle over 
previous-generation processors.

HIGHER CACHE BANDWIDTH, 
LOWER LATENCY. Haswell’s 
microarchitecture includes a shared 
LLC (Last-Level Cache), where 
each core has its own addressable 
slice, and a unidirectional ring 
interconnect connecting the cores, 
Processor Graphics, and the System 
Agent. This is similar to Sandy 
Bridge, but with one vital difference: 
this generation of Intel Core 
processors will benefit from 64-byte 
core cache lines, resulting in twice 
the per-cycle bandwidth vs. the 
Sandy Bridge microarchitecture.

HIGHER EFFICIENCY. Haswell’s new microarchitecture is designed to 
provide significantly higher performance per core, but that’s only part of 
the equation. With the increasing emphasis throughout the computing 
world on using less power—not to mention the need to extend battery 
life in notebooks and mobile devices—efficiency is becoming every bit as 
important as performance. And Haswell is ready to answer the call.

Haswell processors will have much deeper idle states, with greater 
emphasis on turning off idle portions of the chip, even when the display is 
active. In fact, early tests show that Haswell will use as much as 20x less 
idle power than Intel’s 3rd Generation processors, and will transition to idle-
state power usage up to 25% faster.

One Core Fits All
The Haswell microarchitecture is designed from the ground up to be 
incredibly flexible; its core design is a fit for everything from tablets and 
notebooks to desktops, workstations, and servers. As such, Haswell parts 
with varying wattage requirements, cache sizes, and core counts will be 
available, making it possible for you to enjoy their many benefits in all of 
your computing devices. ■

Maximizing Battery Life

CPU Idle Power
(High volume mobile CPUs)

Intel® Core™ 
i3/i5/i7

2nd Gen.
3rd Gen. 4th Gen. 

(Haswell)

Cache, Interconnect, 
and System Agent: 
Haswell Innovations

DMI PCI Express

System Agent
IMC

Display

Core LLC

Core LLC

Core LLC

Core LLC

Processor Graphics

http://www.intel.com


memory, so you won’t have to worry 
about the height of memory modules in 
your build.

Heatsink/Fan Models
Aftermarket heatsink/fan combos 

have also undergone a bit of a renovation 
in the past couple years. Most new 
models feature several copper heatpipes 
(often four or more) to better spread 
heat out to the aluminum fins, and 
many high-end models come with two 
speedy PWM-controlled fans that create 
an impressive push-pull heat removal 
system. A number of the models we’ve 

M any of today’s  new processors 
feature an unlocked multiplier, 

which gives you the flexibility to easily 
overclock by simply increasing the 
multiplier in the BIOS. The unlocked 
multiplier also means that you won’t 
be limited in your overclocking by 
the speed or overclocking capabili-
ties of your memory. Instead, the 
mos t  l i k e l y  l im i t a t i on  on  your 
processor’s speed is the CPU cooler. 
Fortunately, we’ve seen a lot of recent 
improvements in CPU coolers—both 
heatsink/fan combos and closed-loop 
liquid-coolers—so it’s pretty easy to 
find one that will allow you to max 
out the processor. Here, we’ve rounded 
up some of today’s newest options, 
but before we get into the nitty-gritty 
details, we’ll take a look at the newest 
innovations in CPU coolers.

All-In-One Liquid-Cooling
Most CPU cooler manufacturers 

now offer a couple of closed-loop 
l iquid-cooler s  that  g ive  you the 
ability to utilize watercooling without 
the messy installation, maintenance, 
and cost  t radi t iona l ly  a s soc ia ted 
with the menagerie of liquid-cooling 
componen t s .  When  c l o s ed - l oop 
coolers started their surge in the 
market around two years ago, most 
manufacturers were limited to options 
with a 120mm radiator and tough 
to bend (but durable) tubing. Now, 
you’ll find both 120mm and 240mm 
radiator models, and manufacturers 
have begun to enhance the tubing and 
pump with their own designs.

Because many CPU cooler manu-
facturers also design their own fans, 

we’re also getting closed-loop coolers 
with high-end PWM-controlled fans 
that help limit noise when the PC is 
idle or under low load. Additionally, 
most of the included fans are capable 
o f  pe r fo rmance  speeds ,  such  a s 
2,000rpm or greater, to move a great 
deal of air. The radiators in the closed-
loop kit typically support two fans, 
which lets enthusiasts create a push-
pull configuration that will further 
help to cool the liquid moving through 
the radiator. Another bonus with the 
closed-loop design is that the small 
pump won’t interfere with your system 

The Big Chill
We Turn Up The Heat 
On Some New CPU Coolers

Whether you opt 
for a closed-loop or 
heatsink/fan cooler, 
you’ll find that most 
every model provides 
universal compatibility 
with current Intel and 
AMD sockets.
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Specs: Materials: Copper (cold plate), aluminum (radiator); Pump: 12V; 
Fans: 2 120mm (2,700rpm, PWM); Radiator: 120mm, aluminum; Warranty: 5 years

Hydro Series H80i
$109.99
Corsair
www.corsair.com

looked at this year also featured fans 
with built-in LEDs to enhance the 
cooler’s look inside your system.

With the height of memory modules 
increasing, CPU cooler manufacturers have 
also begun to alter large heatsink/fan designs 
in such a way that the section of heatsink 
that overlaps a motherboard’s DIMM slots 
is tall enough that it won’t interfere with 
the memory in your system. A number of 
CPU cooler manufacturers boast that the 
aluminum fun structure is optimized for 
airflow with the included fans. 

One key concern with today’s new 
large heatsink/fan combos is the total 
height of a given CPU cooler, as anyone 
with a midtower or smaller case will want 
to ensure that there’s clearance for the 
unit within their case.

Universal Support
Whether you opt for a c losed-

loop or heatsink/fan cooler, you’ll 

find that most every model provides 
universal compatibility with current 
Intel and AMD sockets. Typically, 
this compatibility is delivered with a 
universal backplate and a variety of 
mounts that attach the CPU cooler to 
the backplate. We’ll note that AMD 
has kept the same heatsink mounting 
system throughout the AM2/2+/3/3+, 
FM1, and FM2 sockets. As such, a 
CPU cooler that lists compatibility 
with AM3+ but not FM2, for example, 
should still work fine. On the flip side, 
those with Intel processors will want 
to make sure the model they select 
provides the appropriate compatibility, 
as the Intel LGA2011, LGA1155/1156, 
and LGA1366 sockets  a l l  feature 
different mounting systems.

How We Tested
The test system for our this roundup 

included an Intel  Core i7-3770K 

(running at stock clocks), two ZOTAC 
GeForce GTX 580s in SLI, 8GB of 
DDR3-1333 Crucial Ballistix memory, 
and a 128GB Crucial RealSSD C300. 
To test the idle temperature, we let the 
Core i7-3770K idle for 30 minutes, 
which gives you an idea of the base 
temperatures you’re likely see. Then, we 
torture-tested the CPU coolers using 
POV-Ray 3.7 Beta and Prime95. For 
POV-Ray, we looped the benchmark 
three times on all cores. We gathered 
the Prime95 temperatures by running 
four instances of the Small FFTs test 
for 10 minutes. All temperatures are the 
maximum readings provided by Core 
Temp and are reported in Celsius.

Corsair Hydro Series H80i 
In the January issue, we got to 

check out Corsair’s H100i, which is 
the company’s new flagship closed-loop 
cooler that integrates with Corsair’s 
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Specs: Materials: Copper (base, heatpipes), aluminum (fins); Six 6mm heatpipes; Fans: 2 130mm 
(1,200 to 2,100rpm)

Frio OCK Snow Edition
$64.99
Thermaltake
www.thermaltakeusa.com

Link software to let you monitor 
temperatures, adjust fan speed, and 
change the LED lighting of the unit. 
Like the H100i, the H80i also provides 
you with a newly upgraded copper 
cooling block, wider tubing, and better 
fans compared to previous generation 
of Corsair closed-loop coolers. The 
primary difference between the H100i 
and H80i is that the H80i offers a 
double-thick 120mm radiator, so it’s 
a good choice for builders whose cases 
won’t fit the H100i’s 240mm radiator.

To begin, we’ll go over the upgrades 
that Corsair has made to the H80i, 
compared to the H80 it released in May 
2011. The H80i’s two fans have a high 
static pressure design that’s ideal for 
moving air when placed against a surface, 
such as the H80i’s radiator. The SP120L 
fans are also PWM-controlled and offer a 
maximum fan speed of 2,700rpm, which 
allows the 120mm fans to move 77cfm of 

air. Corsair increased the outside diameter 
of the tubing running from the pump 
to the radiator to 14.3mm, which allows 
for an improved coolant flow and lower 
temperatures. The cooler also has a new, 
high-performance cold plate to improve 
heat transfer even more.

The real highlight of the H80i is its 
integration with Corsair’s Link software. 
The Corsair Link connector is built into 
the pump head, and Corsair supplies 
the connection cable, so all you’ll need 
to do is attach it to an open internal 
USB header on your motherboard to 
see the current fan speed, pump speed, 
and CPU temperature. Within Corsair 
Link, you can configure heat limits to 
control when the motherboard will 
automatically increase fan speed to 
improve cooling performance. Corsair 
Link’s coolest feature might be its ability 
to let you customize the color of the 
RGB LEDs on the H80i’s pump unit. 
Corsair Link allows you to mix red, 
green, and blue levels to find a color that 
will match or complement the existing 
hardware within your system.

The H80i is compatible with Intel 
LGA1155/1156/1366/2011 and AMD 
FM1/FM2/AM2/AM3 sockets. We also 
like that the cold plate/pump unit was 
easy to install, as we were able to attach 
it to our test PC in minutes. Corsair 
indicates that the rubber tubing offers 
an extremely low evaporation rate to 
eliminate the need for maintenance of the 
cooling loop. 

In testing, the H80i produced an idle 
temperature of 30 C. The POV-Ray test 
resulted in a maximum temperature of 
55 C, and Prime95 showed a maximum 
temperature of 58 C. Both are fairly 
low temperatures under 100% load, 

Of the all the universal 
mounting kits in the 
roundup, the Frio OCK 
Snow Edition’s was one 
of the easiest to install. 
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Specs: Materials: Copper (base, heatpipes), aluminum (fins); Four 6mm heatpipes; Fans: 2 120mm 
600 to 1,800rpm, PWM); Warranty: 5 years

PH-TC12DX
$59.99
Phanteks
www.phanteksusa.com 

so overclockers should have plenty 
of headroom—even if they regularly 
tax their processor under extremely 
heavy workloads.

The Corsair H80i’s performance, 
combined with its cool, customizable 
LEDs and ease of installation, make 
it a smart choice for enthusiasts who 
want a CPU cooler that will enhance 
their build. Power users who want 
more control over the CPU cooler 
will also enjoy the extra information 
and configuration options found in 
Corsair Link.

Thermaltake Frio OCK Snow Edition
The Frio OCK (short for overclocker 

king) Snow Edition includes two 
130mm fans and a control module that 
lets you adjust the fan speed between 
1,200 and 2,100rpm. The heatsink 
provides you with two separate sets of 
aluminum fins, and Thermaltake covers 
the two towers with an attractive white 
shroud that holds the two 130mm fans 
in place and appears as one solid piece 
when the fans are attached.

Thermal take  de s igns  the  dua l 
heats inks  so  that  the  towers  are 
sandwiched between the two 130mm 
fans.  A fan control  knob,  which 
connects to the two fans, gives you an 
easy way to adjust performance when 
you open up your case. The Frio OCK 
is compatible with processors with a 
threshold of 240TDP, thanks in part to 
the six copper heatpipes leading up to 
0.4mm-thick aluminum fins. The latter 

provides a wide surface to dissipate 
heat that will be blown away with the 
130mm fans. At its full height with the 
white cover, the FrioOC Snow Edition 
is 6.2 inches tall.

Of the all the universal mounting 
kits in the roundup, the Frio OCK 
Snow Edition’s was one of the easiest 
to install. You just attach the universal 
backplate, add four plastic nuts onto 
the front of the motherboard, install 
the Intel or AMD mounting bracket, 
and hand-tighten the metal nuts over 

the brackets—all of which takes about 
one minute with a case that has an 
CPU socket opening in the backplate. 
Attaching the heatsink consists of adding 
a spring screw bracket to the cooler 
bottom and tightening the spring screws. 
You’ll need to take the fans off to tighten 
the spring screws. Thermaltake includes 
its own thermal grease to maximize the 
heat transfer to the heatsink.

Thermaltake indicates that the Frio 
OCK Snow Edition is compatible with 
Intel LGA775/1155/1156/1366/2011 

What makes the PH-TC12DX stand 
out from the competition are the 
technologies Phanteks uses when 
manufacturing the CPU cooler.
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Specs: Materials: Copper (heatpipes), aluminum (fins); Four 6mm heatpipes; Fan: 1 120mm (800 to 
1,800rpm, PWM)

and AMD’s AM2/2+/3 sockets. In our 
benchmarks, we set the fans to run at 
maximum speed, and the Frio OCK 
Snow Edition did well. At idle, we saw 
a temperature of 35 C. Under load, the 
cooler delivered maximum temperatures 
of 50 C in POV-Ray Beta and 52 C 
in Prime95.

If you have room for the Frio OCK 
Snow Edition, it will offer you with 
plenty of overclocking headroom. The 
built-in speed controls are also nice for 
builders who want to keep the fans at a 
specific level of noise or performance—
with the capability to change it when 
needs dictate.

Phanteks PH-TC12DX
This dual-tower heat-sink from 

Phanteks provides four 6mm heatpipes 
that are aligned in way that, according 
to Phanteks, creates the least amount of 
air and thermal resistance. Phanteks also 
includes two of its PH-F120HP PWM 
Premium fans that can run as slow as 
600rpm and as fast as 1,800rpm, so the 
PH-TC12DX will be able to provide 
quiet cooling at idle and performance 
cooling under load.

What makes  the PH-TC12DX 
stand out from the competition are 
the technologies Phanteks uses when 
manufacturing the CPU cooler. For 
example, it’s P.A.T.S. (Physical Anti-
Oxidant Thermal Shield) is a coating 
sprayed onto the aluminum fins that 
deflects heat from other components, such 
as your GPU, northbridge, and memory, to 
ensure that extra heat isn’t being introduced 
from the components around the CPU. It’s 
C.P.S.C (Cold Plasma Spraying Coating) 
Technology is a different type of coating 
that’s placed between the copper heatpipe 
and aluminum fins for a more efficient 
heat transfer. The C.P.S.C technology also 
allows Phanteks to build the heatsink in 
different colors.

The two fans each feature nine blades 
for high airflow, and Phanteks designs 
the fans to be quiet, even at maximum 
speed. Both fans feature an antiacoustic 
rubber pad and a rubber bar that reduces 

vibration and lowers the decibel level. 
Of course, the fans’ PWM controls 
allow your motherboard to set the fan 
speed to meet the cooling needs of the 
processor. A fan splitter lets you connect 
both fans to the CPU fan header on your 
motherboard. Phanteks also provides 
its PH-NDC thermal compound that 
features Nano diamond-like particles that 
should improve the thermal conductivity 
between the processor and heatsink.

The universal mounting kit provided 
with the PH-TC12DX supports Intel 
LG A 7 7 5 / 1 1 5 0 / 1 1 5 5 / 1 1 5 6 / 1 3 6 6 /
2011, as well as AMD AM2/2+/3/3+ and 
FM1/2 sockets. Installation was fairly 
straightforward, and the process was 
similar to the Phanteks PH-TC14PE we 
tested for the October 2012 issue, as we 

just need to attach the Intel bracket to 
the backplate and install the mounting 
plate onto the heatsink. The one key 
difference was that we didn’t need to 
remove the motherboard to install the 
heatsink, because the thin PH-TC12DX 
tower offers plenty of space to reach the 
mounting screws.

In our testing, the PH-TF12DX 
produced an idle temperature of 34 C. 
In POV-Ray 3.7 Beta, we saw a peak 
temperature of 62 C, but we’ll note that 
temperatures consistently hovered around 
the 57 C mark for much of the test. In 
Prime95, the CPU cooler produced a 
maximum temperature of 65 C after the 
10 minutes of torture tests on each core. 
All in all, there’s a lot to like about the 
technology built into the PH-TF12DX, 

ETS-T40-TA
$49.99
Enermax
www.ecomastertek.com
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and it’s also helpful that Phanteks backs it 
with a five-year warranty. If you’re looking 
for a heatsink/fan cooler capable of high-
performance cooling, the TF12DX is a 
good choice.

Enermax ETS-T40-TA
The ETS-T40-TA is heatsink/fan 

combo that features four 6mm copper 
heatpipes built into the base, so the 
heatpipes directly touch the processor. 
The design, according to Enermax, 
will help to ensure quick heat transfer 
and reduce CPU hotspots. Enermax 
has  a l so created severa l  patented 
technolog ie s  to  enhance  the  a i r 
convection and transfer to move heat 
away from the heatpipes and aluminum 
fins.

A  good example  o f  Enermax’s 
innova t i on  i s  the  VGF ( Vor t ex 
Generator  Flow) technology that 
forces air movement around the fins 
located behind the heatpipes, which 
is an area where heat can get trapped 
in traditional heatsink/fan combos. 
An air path is also designed into the 
aluminum fins to create a vacuum 

effect that Enermax indicates will 
optimize airflow from the fan. To move 
the air, Enermax provides you with 
a PWM-controlled fan that can run 
anywhere from 800 to 1,800rpm. The 
120mm fan itself also features blue 
LEDs that illuminate a circular pattern 
when the blades spin around, which 
we found to be an attractive addition. 
Four solid springs are provided, so 
you can install a second fan to further 
enhance the cooling capability of the 
ETS-T40-TA.

Installation of the ETS-T40-TA is a 
fairly simple affair. We just attached the 
bracket for the Intel LGA1155 socket 
to the heatsink, applied the provided 
thermal paste, and screwed the heatsink 
to the universal Intel backplate. There’s 
around two inches of clearance from 
the base to where the a luminum 
fins begin, which gave us plenty of 
clearance for our Ballistix memory. 
The heatsink itself is 6.3 inches tall. 
Enermax provides brackets for Intel 
L G A 7 7 5 / 1 1 5 5 / 1 1 5 6 / 1 3 6 6 / 2 0 1 1 
sockets and AMD’s AM2/2+/3/3+ 
and FM1 sockets. The CPU cooler is 

also compatible with ASUS ROG’s 
X-Socket.

Idle  temps hit  a  maximum of 
36 C, and we saw temperatures 64 C 
(POV-Ray), and 68 C (Prime95) in 
our stress tests. With that type of 
performance, in combination with the 
affordable price tag, this CPU cooler is 
ideal for overclockers on a budget. The 
heat transfer technology built into the 
ETS-T40A-TA also shows a high level 
of innovation that helps to maximize the 
cooling capability of the tall heatsink.

Cool Thoughts
Therma l t ake’s  Fr ioOCK Snow 

Edition delivered the best results in our 
test benchmarks. That being said, the 
rest of the CPU coolers also provided 
us with the headroom necessary for 
overclocking. As such, you can’t really 
go wrong with any of the coolers we’ve 
tested, but some may be a better fit—
both performance- and size-wise—
depending on the case and memory 
you’ve selected for your build. ■

BY NATHAN LAKE

Benchmark Results** Price Idle POV-Ray Prime95

Corsair Hydro H80i $109.99 30 55 58

Thermaltake Frio OCK Snow Edition $64.99 35 50 52

Phanteks PH-TC12DX $59.99 34 62 65

Enermax ETS-T40-TA $49.99 36 64 68

Corsair Hydro H100i (January 2013) $119.99 29 54 56

Zalman LQ320 (January 2013) 109.99* 31 59 59

Cooler Master Seidon 120M (December 2012) $71.99* 30 57 61

Zalman CNPS9900DF (December 2012) $89.99 38 60 62

Phanteks PH-TC90CS (November 2012) 29.99* 33 72 70

Zalman LQ315 (November 2012) $99.99* 29 56 60

Phanteks PH-TC14PE (October 2012) $84.99* 38 52 54

Zalman CNPS14X (October 2012) $54.99* 26 N/A N/A

*Online price at the time of this writing

**Test system specs for earlier reviews may vary. Refer to each cooler’s full review for appropriate test system specs.

This chart includes all of the CPU coolers we’ve covered since our last cooler roundup, which you can find in the September 2012 issue 
of Computer Power User. This way, you can conveniently compare and contrast the temperature numbers from all the CPU coolers 
we’ve tested recently. All temperatures are reported Celsius, and the issue where the review appears is listed next to each CPU cooler’s 
name, so you’ll be able to go back and check the full review (all issues of CPU are archived online at www.computerpoweruser.com) if 
you want more information about a particular CPU cooler.
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eclipsing 500MBps in every test with the 
exception of AS-SSD’s sequential write 
test. (And in that test, the Vector managed 
491.54MBps.) The drive is outstanding 
with random 4K reads and writes at a 
high queue depth. And perhaps best of 
all, there really is no discernible difference 
in performance when working with 
compressible or incompressible data. This 
is a trend that we’ve noticed among the 
current crop of SSD controllers, so we’re 
pleased to report that the Barefoot 3 delivers 
the goods as you’ve come to expect.

OCZ rounds out the package with a 
3.5-inch drive bay adapter, an activation 
key for a free download of Acronis True 
Image, and a competitive 5-year warranty. 
The Vector is exciting proof of what the 
OCZ-Indilinx machine can produce 
when it’s hitting on all cylinders, and we 
can’t wait to see what comes next. ■

BY VINCE COGLEY

OCZ has always been something of 
a trailblazer in the enthusiast space, 

and its history of solid-state drives is no 
exception. Flash back to the Wild West 
days of consumer SSDs, when OCZ 
released its first generation of Vertex 
SSDs, which used a storage controller 
from a small, relatively young, fabless firm 
named Indilinx. OCZ was one of the 
first to use Indilinx’s Barefoot controller, 
and as a result of their close relationship, 
Vertex owners frequently got firmware 
updates ahead of competitors’ Barefoot-
based SSDs.

With the Vertex 2, another suitor 
courted OCZ’s favor. Again OCZ was 
out in front of the pack, adopting the 
storage controller of another tech upstart, 
SandForce. OCZ stuck with SandForce 
for two generations of Vertex SSDs.

But sometimes you come back to old 
loves, and OCZ returned to Indilinx 
in a big way, acquiring the company 
for roughly $32 million in early 2011. 
Because of the buyout, OCZ was available 
to develop and create storage controllers 
and firmware for future SSDs right under 
its own roof.

We’ve already sampled some of the fruit 
born from the OCZ-Indilinx alliance. 
The OCZ Octane brought us the Everest 
controller, and the Vertex 4 included 
Everest 2. Now, with OCZ’s new lineup of 
Vector SSDs, we’re back to going Barefoot. 
The Vector’s Barefoot 3 controller brings 
us full circle.

As it turns out, Barefoot 3 is also 
the first storage controller that is 100% 
OCZ/Indilinx from start to finish. Under 
the hood is a tag team of an ARM Cortex 
processor and an OCZ Aragon co-
processor. The Barefoot 3 chip also has a 
baked-in randomizer and ECC engine. It 
supports eight channels of either ONFI or 
Toggle NAND. Currently, OCZ’s Vector 
drives rely on synchronous MLC NAND, 
and OCZ advertises lofty performance 
from the new drives. The 256GB Vector 
we tested boasts 550MBps sequential 
reads, 530MBps sequential writes, and 
random reads and writes of 100,000IOPS 
and 95,000IOPS, respectively, at a queue 
depth of 32.

So, does the Vector live up to these 
claims? As it turns out, yeah, it does. The 
drive soared through our sequential tests, 

OCZ Vector 256GB

Vector 256GB
$269.99

OCZ
www.ocztechnology.com

Specs: Maximum sequential read/write: 550MBps/530MBps; Maximum random 4K (QD32) read/
write: 100,000IOPS/95,000IOPS; Interface: 6Gbps SATA; Five-year warranty
Test system specs: CPU: Intel Core i7-3960X (3.3GHz); Motherboard: Intel DX79SR; RAM 16GB 
Corsair Dominator Platinum DDR3-2133; Graphics: EVGA GeForce GTX 680 Classified 4GB; Storage: 
Intel SSD 520 Series 240GB; Windows 8 Pro.

OCZ Vector 
Benchmark Results 256GB

CrystalDiskMark 3.0.1 Default*

Sequential read 517.6

Sequential write 503.9

512KB random read 428.4

512KB random write 489.6

4KB random read QD1 25.81

4KB random write QD1 69.81

4KB random read QD32 378.2

4KB random write QD32 366.2

CrystalDiskMark 3.0.1 All 0x00 (0 Fill)*

Sequential read 506.3

Sequential write 504.9

512KB random read 429.8

512KB random write 491.2

4KB random read QD1 24.91

4KB random write QD1 69.84

4KB random read QD32 379.1

4KB random write QD32 303.6

AS-SSD*

Sequential read 516.02

Sequential write 491.54

4K read 26.19

4K write 82.23

4K-64Thrd read 371.18

4K-64Thrd write 323.8

*Results in MBps
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make convenient adjustments to your cable 
situation after setup without having to move 
lots of stuff around, and it has non-corrosive 
gold-plated contacts.

And, of course, no gaming keyboard 
would be complete without N-key rollover. 
The QuickFire TK has it, so you can pound 
away with those exotic key combos without 
worrying that they won’t register properly.

To paraphrase the old Miller Lite ad 
slogan, the feature-packed yet slimmer-
than-average CM Storm QuickFire TK 
is everything you’ve always wanted in a 
LAN party keyboard—and less. ■

BY CHRIS TRUMBLE

CM Storm QuickFire TK
$99.99
Cooler Master
www.coolermaster-usa.com

T he latest addition to Cooler Master’s CM 
Storm line of gaming keyboards is the 

CM Storm QuickFire TK, a mechanical 
keyboard that is available in three variants, 
each with a different type of Cherry MX 
keyswitch (Red, Blue, or Brown). The most 
distinctive aspect of the keyboard at a glance, 
however, is its size. Cooler Master designed 
the QuickFire TK to be the ultimate LAN 
party keyboard, making it nearly 5 inches 
narrower so that it takes up less table space 
and is easier to pack and haul, and.

In order to accommodate its smaller 
footprint without compromising on 
comfort and/or accuracy, the TK gives up 
the 10 dedicated navigation keys (INSERT, 
DELETE, HOME, etc., plus arrow keys) 
that are usually situated between the standard 
keys and the numeric keypad. Fear not, 
though, arrow key fans: These key functions 
are still available as alternate functions of 
the numpad keys via the Function Lock key 
between the Windows key and the CTRL 
key on the right side of the bottom row.

The QuickFire TK we looked at was 
equipped with Cherry MX Red switches, 
which of course refers to the keys’ inner 

actuator type and not the color of the 
backlight—the matching red backlight was 
a nice touch, though. And although this is 
largely a matter of taste, we found the linear, 
non-tactile, and non-clicky Reds to be great 
for gaming. Cherry MX Red switches are 
similar in feel to Blacks, but they have a 
lower actuation force of 45 grams. (Blacks 
are rated for 60 grams.) As a result, you get 
the accuracy of mechanical switches without 
the noise and stiffness some switches 
provide, and over long periods of time many 
will find this a pleasing tradeoff.

If you crave more feedback, though, look 
into the Blue (tactile) or Brown (tactile, 
non-clicky) options, as they have what you 
want in addition to all of the QuickFire 
TK’s other perks. The TK’s backlight is 
highly customizable, giving you three modes 
and five brightness levels to choose from. 
The TK with Cherry MX Blue switches 
has a blue backlight, while the model with 
Brown switches has a white backlight.

All three types come with the same, 
excellent 1.8m (nearly 6 feet) braided 
cable that won’t snag or bind like common 
cables do. It’s also removable, so you can 

Cooler Master CM Storm QuickFire TK

Specs: Interface: USB; Cable length: 5.9 
feet (detachable); Cherry MX Red, Brown, or 
Blue mechanical keyswitches; N-key rollover 
(Windows only); Backlight: Red, 3 modes; 
Polling rate: 1,000Hz/1ms

CPU  /  February 2013 23



W e’ve  checked  out  s eve ra l  o f 
Thermaltake’s  SMART ser ies 

power supplies in the past and have 
always come away impressed the extras 
Thermaltake provides with these entry-
level PSUs. For example, the SMART 
M650W offers a partially modular 
design and support for SLI or Crossfire 
via the unit’s two 8-pin and two 6+2-
pin PCI-E connectors. Thermaltake has 
also built this power supply to meet the 
80 PLUS Bronze standard, thanks to 
its 82% to 88% efficiency under load 
levels from 20% to 100%.

The SMART M650W is built with a 
single +12V rail that can deliver up to 
52A, which is equal to 624 watts. The 
+5V and +3.3V rails each provide you 
with a healthy 24A max output current 
for your peripheral devices, and the 
two rails  can support a combined 
120 watts. To protect the hardware it 
powers, the SMART M650W protects 
the c ircuitry against  overcurrent , 
overvoltage, undervoltage, overpower, 
and short circuits. The power supply 
is compliant with Intel’s ATX 12V 
2.3  and SSI  EPS 2.92 s tandard. 
Thermaltake des igns  the SMART 
M650W with an intelligent 140mm 
fan that run at  up 1,800rpm for 
performance cooling when necessary.

As far as cabling is concerned, the 
hardwired cables consist of the 20+4-
pin main power connector, an ATX 12V 
4+4-pin cable, and one PCI-E cable that 
features an 8-pin and a 6+2-pin connector. 
Flat modular cables are provided to help 
reduce cable clutter and make it easier 
for you to route the cables for optimum 
airflow. You’ll find six SATA connectors 
(split between two cables), four Molex 
connectors (all on one cable), and a FDD 
connector (on one of the SATA cables). 

To put a strenuous load on the 
power supply, we ran simultaneously 
ran POV-Ray Beta 3.7 (stresses all CPU 
cores) and the Aliens vs. Predator (stresses 

GPUs) benchmarks. Our benchmark 
system included an Intel Core i7-
3770K, a GIGABYTE GA-Z77X-UP7 
motherboard, and two ZOTAC GeForce 
GTX 580s—set up in SLI. We saw a 
maximum wattage of 700 and a power 
factor of .985. We also tested this unit 
with one GPU, and it produced a 
maximum wattage of 482 and a power 
factor of .980. 

The SMART M650W of fer s  a 
nice combination of intelligent fea-
tures, modular design, and reliable 
performance. The ability to run a 
graphics card setup in SLI or Crossfire 
also makes this power supply a good 
choice for a gaming system. ■

BY NATHAN LAKE

SMART M650W
$99.99
Thermaltake
www.thermaltakeusa.com

Thermaltake SMART M650W

Specs

Rated Continuous (W) 650 (at 40C)

12V Rails 1

+12V max (A) 52

+5V max (A) 24

+3.3V max (A) 24

SLI/CrossFire-ready Yes

Max wattage tested 700

Power factor tested .985

Efficiency rating 
(as advertised) 82 to 88%

Fan(s) 140mm

PCI-E 4 (2 6+2-pin, 2 8-pin)

Main 12V 20+4-pin

8-pin EPS 12V 1 (4+4-pin)

SATA 6

4-pin Molex 4

Floppy 1

Length (including cable bend) 7.4 inches

Warranty 3 years

Test system specs: Processor: Intel Core i7-3770K; 
Motherboard: GIGABYTE GA-Z77X-UP7; GPU: 
ZOTAC GeForce GTX 580; RAM: Crucial Ballistix 
DDR3-1333; Storage: 128GB Crucial RealSSD 
C300; OS: Windows 7 Enterprise (64-bit)
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On top of everything else, the HAF XB 
retains the HAF series’ good looks, with 
its flat black finish, mesh panel insets, 
and sculpted front panel, and its shape 
and four good-sized rubber feet ensure 
stability. If you’re looking for a case that 
travels well and makes testing/replacing 
components easy, Cooler Master has just 
the thing—the HAF XB. ■

BY CHRIS TRUMBLE

HAF XB
$99.99
Cooler Master
www.coolermaster-usa.com

C ooler Master recently expanded its 
ridiculously popular HAF (High Air 

Flow) series of cases to include the HAF 
XB, a case designed to be as comfortable 
as a test bench platform as it is at LAN 
parties. On the HAF XB’s box, Cooler 
Master classifies the case as a midtower, 
which we assume is based on its internal 
capacity and not its shape, but it provides 
a great deal more flexibility and utility 
than pretty much any midtower we can 
think of.

The HAF XB supports ATX, microATX, 
and Mini-ITX motherboards, which is nice, 
but the best thing about its motherboard 
tray is that if you remove four thumbscrews, 
you can lift it right out of the case. As 
you can no doubt imagine, this makes a 
big chunk of the build process (installing 
the mobo, CPU, RAM, and CPU cooler) 
incredibly easy. This, combined with the 
fact that you can remove the XB’s top, side, 
and front panels, is what makes this case 
such a great test bench; access to any and all 
components is quick and easy.

With its panels in place, the case 
makes a great LAN box, thanks to 
the handy carrying handles built into 
both side panels and the XB’s ability to 
accommodate as many as three 13.1-
inch graphics cards. It also has space for 
tower CPU coolers just over 7 inches 
tall, but if you prefer to cool your CPU 
with liquid, the front panel’s twin 
120/140mm fan mounts will just as 
easily hold a 240mm radiator. You can 
also add one 120mm fan and two 80mm 
fans to the rear panel, not to mention a 
200mm monster to the top, and all the 
XB’s panels are well ventilated.

The HAF XB’s front drive bays include 
two 5.25-inch slots that provide tool-less 
mounting, plus two X-Dock slots with 
built-in SATA connectors that provide 
super-fast plug-and-play access to hard 
drives or SSDs. There’s also a bottom-
mounted 2.5-inch drive bracket near the 
back of the case on the left side that will 
hold up to four more drives, so storage 
won’t be an issue for most users.

Cooler Master HAF XB

Specs: Dimensions: 13 x 17.4 x 16.7 
inches (HxWxD); Motherboard support: ATX, 
mATX, Mini-ITX; Bays: 2 5.25-inch external, 
2 2.5/3.5-inch internal, 4 2.5-inch internal; 
Fans (included): 2 120mm front; Fans 
(optional): 2 140mm front, 1 120mm rear, 
2 80mm rear, 1 200mm top; Front panel: 2 
USB 3.0, audio I/O
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A year after surrendering the LGA2011 
Sandy Bridge-E Core i7-3960X Extreme 

Edition to our care, Intel has left another 
foam-swaddled chip on our doorstep.

The Intel Core i7-3970X Extreme 
Edition is very much a simple clock bump 
for Intel; you’ll find no architectural changes 
compared to 2011’s Sandy Bridge-E 
flagship. As such, both processors are 
manufactured on the same 32nm process, 
have six cores apiece, Hyper-Threading 
enabled for simultaneous execution of 
up to 12 threads, and Intel Turbo Boost 
Technology 2.0, which dynamically 
transfers power from idle cores to the busy 
cores (in the form of a clock speed increase) 
without busting the seams on the chip’s 
thermal envelope.

The big changes here are in clock speed. 
The Intel Core i7-3970X has a 3.5GHz base 
clock and a 4GHz Turbo Boost clock. The 
Intel Core i7-3960X this chip will replace 
had a 3.3GHz base clock and a 3.9GHz 
Turbo clock. The only other change is 
the necessary TDP boost, from 130W 
to 150W. Also of note for those few who 
picked up an Intel Core i7-3960X from an 
early batch, Intel Virtualization Technology 
for Directed I/O (VT-d) was lacking until 
the C2 stepping. All Intel Core i7-3970X 
processors have the virtualization-assisting 
technology built-in.

This processor features an integrated 
quad-channel memory controller that 
can handle up to DDR3-1600 and XMP 
profiles for running overclocked memory; 
we used DDR3-1866 memory in our test 
bed. The chip boasts 15MB of low-latency 
shared Intel Smart Cache and an integrated 
PCI-E 2.0 controller with 40 lanes to work 
with, which allows for dual x16 PCI-E slots 
dedicated to the discrete graphics boards 
of your choosing. The instruction set 
remains the same, of course, and consists 
of Intel AVX instructions for improved 
floating point performance and full 
SSE4.2 instructions that target multimedia 
applications and compute-heavy workloads.

Overclockers will find the Intel 
Core i7-3970X to be a flexible 
processor to tweak, thanks to the 
fully unlocked multiplier. Intel sells 
this processor sans cooler, but not 
just any aftermarket cooler will 
suffice. This chip’s considerable 
150W TDP may require existing 
X79 users to splash out for a 
new one. Intel recommends its 
RTS2011LC liquid-cooler, which 
we used for our benchmarking 
and overclocking.

As you’d expect, the Intel Core 
i7-3970X can outperform the 
previous flagship Core i7-3960X, 
but the real benefits come with an 
overclocked multiplier. We ran ours 
up to 46X (4.6GHz) and saw decent 
gains in many of the CPU-centric 
benchmarks, but little to no gain in 
our gaming, media transcoding, and 
memory bandwidth tests. If you’re 
contemplating the X79 platform, 
you’ll get the most out of your 
system with this impressive piece 
of silicon. ■

BY ANDREW LEIBMAN

Core i7-3970X Extreme Edition
$1,059
Intel
www.intel.com

Intel Core i7-3970X Extreme Edition
Intel Core Intel Core  
i7 - 3970X i 7 - 3970X 

Benchmark Results (3.5GHtz) (4.6GHx)

3DMark 11

3DMark 11 Overall (Extreme) X2996 X2994

Graphics Score 2708 2699

Physics Score 13389 14960

Combined Score 3239 3242

Graphics Test 1 (fps) 14.42 14.44

Graphics Test 2 (fps) 14.94 14.96

Graphics Test 3 (fps) 13.43 13.24

Graphics Test 4 (fps) 7.75 7.73

Physics Test (fps) 42.51 47.49

Combined Test (fps) 15.07 15.08

PCMark 7

Overall 5114 5553

Productivity 4497 4804

Creativity 5357 5453

Entertainment 5141 5575

Computation 7623 8659

System Storage 2996 2986

SiSoft Sandra 2011 Lite

Processor Arithmetic

Dhrystone SSE4.2 (GIPS) 241.3 246.73

Whetstone SSE3 (GFLOPS) 147.62 165.18

Processor Multi-Media

Integer x16 AVX ( Mpixels/s) 359.24 412.91

Float x16 AVX (Mpixels/s) 486.49 481.12

Double x8 AVX (Mpixels/s) 279.14 274.22

Memory Bandwidth

Integer Buffered iAVX/128 (GBps) 45.38 45.56

Float Buffered iAVX/128 (GBps) 45.43 45.57

Media Transcode

Transcode WMV (MBps) 2.9 2.76

Transcode H264 (MBps) 2.82 2.88

Cinebench 11.5

CPU* 11.68 13.23

POV-Ray 3.7 Beta** 2044.92 2297.45

Games*** 2,560 x 1,600

Aliens vs. Predator (Very 
HQ, Shadows High, 4XAA, 
16XAF, SSAO On, HW Tess., 
Adv. Shadows) 40.2 40.1

Metro 2033 (DX11, Very High
Quality, 4X MSAA, 16XAF,
DOF off) 30.33 30.33

*Points

**Pixels per second

***Frames per second

Specs: Socket: Intel LGA2011; Clock speed: 3.5GHz (4GHz 

Max Turbo); 15MB Intel Smart Cache; TDP 150W; 32nm process
Test system specs: Processor: Intel Core i7-3970X Extreme 
Edition; Motherboard: ASUS P9X79 Deluxe; Graphics: AMD 
Radeon HD 7970 (Catalyst 12.8); RAM: 16GB Patriot Viper 
Xtreme DDR3-1866; Storage: 240GB OCZ Vertex 3
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T his motherboard is part of GIGABYTE’s 
new HD series that’s designed to provide 

multidisplay support via a host of video 
outputs. The GA-Z77-HD4 is so named 
because it features Intel’s Z77 chipset and 
provides you with four video outputs (VGA, 
DVI, HDMI, and DisplayPort) that can 
handle HD resolutions when paired with 
an Intel CPU equipped with Intel’s HD 
Graphics 4000. Thanks to the GA-Z77-
HD4’s small footprint (305 x 193mm), it 
will fit nicely into a SFF or HTPC case.

Those interested in adding a high-end 
graphics card to a small form factor build 
will like that GIGABYTE provides you 
with a PCI-E x16 slot that runs at the 
full x16 speed. A second PCI-E x16 slot 
is also available, but the second graphics 
card will only run at x4 speed. The GA-
Z77-HD4 supports AMD’s CrossFire, but 
not NVIDIA’s SLI. For other add-in cards, 
you’ll find two PCI-E x1 slots (which use 
the PCI-E 2.0 standard) and two legacy 
PCI slots.

Elsewhere on the board, there are two 
6Gbps SATA connectors, four 3Gbps 
SATA, a USB 3.0 header (supports two 
ports), and two USB 2.0 headers (supports 
four ports). The SATA connections all 
provide support for RAID 0, 1, 5, and 10 
configurations. The number and variety 
of storage connections should be enough 

for most any small form factor build. On 
the rear I/O panel, you’ll find two USB 
3.0 ports and four USB 2.0 ports. The rear 
panel also offers a couple options for audio, 
as you can use HDMI and DisplayPort 
outputs, as well as standard audio jacks.

We first benchmarked the GA-Z77-HD4 
without a GPU; then we installed a GeForce 
GTX 580 to see how it fared with a 
dedicated GPU. In 3DMark 11, we saw an 
overall score of E1588 (Entry preset) with the 
Intel HD Graphics 4000, while the overall 
score jumped to X2251 (Extreme preset) 
when tested with the GeForce GTX 580. 
In PCMark 7, the motherboard produced 
overall scores of 4844 (Intel graphics) and 
5704 (with graphics card). Our processor-
intensive tests deliver results similar to the 
other Z77 boards we’ve tested.

GIGABYTE has smartly designed 
the GA-Z77-HD4 for small form factor 
builds, so it could work just as easily for 
a HTPC as it could for a portable gaming 
system. It all depends on what hardware 
you want to add to the motherboard. ■

BY NATHAN LAKE

GA-Z77-HD4
GIGABYTE
$134
www.gigabyte.us

GIGABYTE GA-Z77-HD4

GIGABYTE  
Benchmark Results GA-Z77-HD4

3DMark 11

Overall E1588

Graphics Score 1332

Physics Score 8763

Combined Score 1232

Graphics Test 1 7.45

Graphics Test 2 7.29

Graphics Test 3 8.52

Graphics Test 4 3.32

Physics Test 21.82

Combined Test 5.23

PCMark 7

Overall 4844

Productivity 5717

Creativity 5554

Entertainment 3601

Computation 5722

System Storage 5220

SiSoft Sandra 2012 SP1 Lite

Processor Arithmetic

Dhrystone SSE4.2 (GIPS) 127.84

Whetstone iSSE3 (GFLOPS) 94

Processor Multi-Media

x16 Multi-Media Integer 
iAVX (Mpixels per second) 217.84

x16 Multi-Media Float 
iAVX (Mpixels per second) 308.74

x8 Multi-Media Double 
iAVX (Mpixels per second) 173.64

Memory Bandwidth

Integer Memory Bandwidth
B/F AVX/128 (GBps) 24.61

Floating Memory Bandwidth
B/F AVX/128 (GBps) 24.64

Media Transcode

Transcode WMV (KBps) 1080

Transcode H264 (KBps) 992

Cinebench 11.5

CPU* 7.96

POV-Ray 3.7 Beta** 1349.65

Games

Metro 2033 (4XAA, 16XAF) 10

Aliens vs. Predator 
(4XAA, 16XAF) 9.4

Games tested at 1,280 x 720.

*points

**pixels per second

Specs: Max memory: 32GB (DDR3-1600); Slots: 
2 PCI-E x16, 2 PCI-E x1, 2 PCI; Storage; 2 6Gbps 
SATA, 4 3Gbps SATA; Rear I/O: 1 VGA, 1 DVI-D, 
1 HDMI, 1 DisplayPort, 4 USB 2.0, 2 USB 3.0, 1 
Ethernet, 1 S/PDIF out, audio I/O
Test system specs: Processor: Intel Core i7-
3770K; RAM: 16GB Kingston HyperX Predator 
DDR3-1866; Storage: 128GB Crucial RealSSD 
C300; OS: Windows 7 Enterprise (64-bit)
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Specs: 13.4 x 24.1 x 21.1 inches (HxWxD); Motherboard support: ATX, mATX, E-ATX, XL-ATX; Bays: 3 5.25-inch external, 3 2.5/3.5-inch internal hot-swap; 
Fans: 1 200mm top, 1 120mm HDD cage; Expansion slots: 10; Ports: 1 USB 3.0, 3 USB 2.0, audio I/O

You’ll install the power supply into 
the back of the chassis—behind the 
storage bays—which helps to conceal 
cabling. Rubber grommets are placed 
along the edge the motherboard tray 
to give you a convenient, clean way 
to route the power, SATA, and other 
cables. 

The open design makes the Strike-X 
Air great for builders who are regularly 
switching out parts, such as people 
who create rigs for benchmarking and 
testing purposes. The broad support 
for high-end components and cooling 
ensures you won’t be limited in your 
component choices, either. ■

BY NATHAN LAKE

Strike-X Air
$149.99
Aerocool
www.aerocool.us

Aerocool installs a steel bar at the rear 
with holes for attaching a radiator, and 
you’ll find four rubber-grommeted 
holes to securely hold the tubing in 
place. Other high-end features include 
three hot-swappable  2.5/3.5- inch 
storage bays, tool-less SSD/HDD trays, 
and front connectivity for a USB 3.0 
port and three USB 2.0 ports.

The open-air nature of the case 
takes care of much of your cooling 
concerns, and Aerocool adds to it with 
a 200mm fan in the adjustable top 
panel. You can tilt the top panel so it 
appears closed, leave it halfway open 
(which blows air from the 200mm 
fan directly onto the motherboard), 
or completely open it. There’s also a 
120mm fan built into the storage bays 
to cool the drives in the hot-swap bays. 
The optical drive cage is above the 
storage bays and provides room for up 
to three 5.25-inch drives.

T ired of that boxy case of yours? The 
Strike-X Air from Aerocool steps 

out of the box by providing you with 
an open-air chassis—ideal for cooling 
enthusiasts and power users that want 
easy access to all of the hardware in 
their build. This case isn’t short on 
style, either, as it features the aggressive 
Strike-X black and red color scheme 
found on the rest of the Aerocool 
Strike-X line. The raised base design 
also reminded us a bit of the destroyer 
droids  found in the “Star  Wars” 
prequels, which, depending on your 
Jedi skills, may or may not be threating.

The Strike-X Air provides all the 
support  you’l l  need for high-end 
components. For example, the case 
supports ATX, mATX, E-ATX, and 
XL-ATX motherboards,  and there 
are 10 expansion slots. You’ll also be 
able to install graphics cards up to 13 
inches long. For liquid-cooling support, 

Aerocool Strike-X Air

28 February 2013  /  www.computerpoweruser.com



Specs: CPU: 1.2GHz quad-core NVIDIA Tegra 3; Display: 10.1 inches (1,280 x 800); OS: Android 4 (Ice Cream Sandwich); Memory: 1GB DDR3; Storage: 
32GB; Battery: 10 hours rated life (15 hours with keyboard dock); Gyroscope; E-Compass; GPS; 802.11b/g/n; Bluetooth 3.0+EDR; microSD slot 

The rear-facing camera has seen a pretty 
significant upgrade: It now features a large 
image sensor capable of capturing 8MP 
images, F/2.2 aperture, 5-element lens, and 
a high-speed autofocus capability. You can 
take 1080p video with the Transformer, 
and playback on your HDTV is as easy as 
obtaining a micro HDMI cable. Photos 
look good, but pay attention to lighting; 
there’s no LED flash on this unit, and low-
light performance is similar to smartphones 
that lack an external flash. Video recording 
performance was also good, but it degrades 
in low light, as well. 

We were not convinced that Android 
3.0 (Honeycomb) could compete with 
iOS on the iPad, but with 4.0 (Ice Cream 
Sandwich), Android has settled into 
tablets. We’re also pleased with the number 
of tablet-friendly apps available on Google 
Play. The bundled apps include the ASUS 
Launcher, MyLibrary, MyNet, MyCloud, 
@Vibe Music, File Manager, ASUS Sync, 
SuperNote, App Locker, App Backup, 
and TegraZone. If you’ve been eyeing 
an Android tablet, the Transformer is an 
impressively refined option. ■

BY ANDREW LEIBMAN

Blue and Iceberg White. The tablet’s 
docking/charge port is on the bottom edge 
of the unit; a micro HDMI port, microSD 
slot, and volume rocker are on the left side; 
the power/wake button is on the top edge; 
and the headphone jack is on the right side, 
adjacent to the lone speaker. The original 
Transformer had dual front-facing speakers, 
which we liked. There’s only one speaker 
on the TF300T, but the sound it produces 
is fuller and more resonant than that of 
the TF101. 

This Transformer Pad features NVIDIA’s 
1.2GHz quad-core Tegra 3. The unit we 
tested came with 32GB of internal memory. 
The Transformer Prime gets up to 64GB. 
There’s 1GB of DDR3 installed, and the 
tablet felt responsive and fast even when 
multitasking and running graphically-
demanding apps. The unit’s vivid, 10.1-
inch IPS screen features a 16:10 aspect ratio 
(1,280 x 800 resolution), making it perfect 
for viewing widescreen content. The screen 
also supports 10-finger multitouch. At 1.4 
pounds, the Transformer weighs about the 
same as the iPad, and a little less than the 
original Transformer. 

There’s a 1.2MP front-facing camera 
and mic for video chat and self-portraits. 

W e reviewed the first iteration of the 
ASUS Transformer Pad (it was called 

the Eee Pad at the time) in the August 2011 
issue. Back then, everybody was asking if 
the Android-based tablet from ASUS could 
topple the venerable iPad. A year and a half 
later, the answer is the same one given to 
the question of Android’s chances in the 
smartphone market. No, it can’t topple 
Apple’s device, but it doesn’t need to; it can 
coexist and compete just fine. 

There are plenty of Android tabs 
currently available, but the Transformer’s 
signature QWERTY keyboard dock 
makes it stand apart from most of the 
rest. It’s sold separately for $149, but our 
experience with it mirrored that of the 
original Transformer’s (TF101) keyboard 
dock. The physical keys are as good as or 
better than those we’ve used on netbooks 
in the past, and we vastly prefer typing 
on physical keys compared to an onscreen 
keyboard. Android-specific hotkeys include 
Home, Lock, Settings, Play/Pause, Skip, 
Wi-Fi, Bluetooth, and Search. The dock 
includes a built-in 16.5 watt-hour battery, 
which will add roughly five hours to the 
Transformer’s already impressive 10-hour 
rated battery life. The keyboard dock also 
gives you a couple of expansion options, 
thanks to an SD/SDHC card slot and a 
full-sized USB 2.0 port. Build quality is 
good, but the touches of aluminum 
we liked on the original dock are gone, 
replaced by plastic. The hinge is the same 
self-locking mechanism, and it offers just 
the right amount of resistance to keep it 
open at slight angles, but not so much that 
it’s difficult to open one-handed. 

The build quality found in the accessory 
is also present and accounted for in the 
tablet itself. Although the TF300T doesn’t 
have the Transformer Prime’s aluminum 
shell, the textured plastic panel feels solid 
and resists fingerprints. ASUS offers the 
Transformer to U.S. customers in Royal 

ASUS Transformer Pad TF300T (32GB)

Transformer Pad TF300T (32GB)
$399*
ASUS
usa.asus.com

*Keyboard dock sold separately.
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interference from all manner of appliances 
and electronic devices. 802.11b is capable 
of 11Mbps peak data rates, but it works 
out to between 4 and 5Mbps (not counting 
overhead) under ideal conditions.  

In 2003, 802.11g came to the fore, 
combining 802.11b’s 2.4GHz frequency 
that made it ideal for medium-range use 
with 802.11a’s OFDM (orthogonal 
frequency-division multiplexing) trans-
mission scheme. As you can imagine, 
802.11g’s ratification was heralded as the 
best of both Wi-Fi worlds. In practice, 
however, 802.11g’s backward compatibility 
with 802.11b limited the protocol’s speed to 
approximately 80% of that of 802.11a. But 
that didn’t stop the protocol from becoming 
a standard feature in many consumer 
electronic devices. 802.11g’s improved range 
compared to 802.11b also played a role in 
the technology’s success.

Six years after 802.11g, the next Wi-Fi 
protocol was finalized, but hardware had 
been on store shelves for a year prior to 
802.11n’s ratification, under the moniker 
“Draft N.” The IEEE 802.11n standard 
leverages both the 2.4GHz and 5GHz 
bands to support faster wireless Internet 
access, large file and photo sharing, rapid 
remote printing, improved audio streaming, 
high-definition video streaming, reliable 

T he spread of the Internet played a major 
role in technology permeating nearly 

every aspect of our personal and professional 
lives, but it was Wi-Fi that pushed the 
Internet beyond the desktop and onto 
notebooks, tablets, and TVs, and in places 
as varied as airports and planes, restaurants, 
businesses of all kinds, public parks, and 
more. Indeed, Wi-Fi is the core technology 
that enabled the mobile revolution. Wi-Fi 
isn’t the only way the Internet gets around 
these days, but 802.11n is one of the fastest 
and most popular protocols available to 
meet our current wireless needs. Here’s a 
look at what came before and what lies 
ahead in Wi-Fi.

A Look Back
Undeniably, Wi-Fi has been the de facto 

wireless technology for nearly 13 years. It 
all started with 802.11-1997, but didn’t 

become widely popular until the fall of 
1999, when the IEEE (Institute of Electrical 
and Electronics Engineers) launched a pair 
of standards, the 5GHz 802.11a and the 
2.4GHz 802.11b. All future iterations 
would be based on these standards.

Back then, there were drawbacks to both 
standards. The 5GHz band employed by 
802.11a ran on a frequency that was less 
prone to interference from other wireless 
signals and capable of theoretical speeds of 
54Mbps, or 20Mbps in real-world terms. 
Those were impressive speeds at the time, 
but the smaller 5GHz bandwidth is more 
prone to being blocked by walls, floors, 
and other obstructions, making 802.11a 
fairly impractical for home use. 802.11b, 
on the other hand, could more readily 
pass through structural hindrances, but 
operated in the more crowded 2.4GHz 
frequency, which made it susceptible to 

State-Of-The-Art
Standards
802.11n

Internal cards like this one can 
be used to upgrade a notebook’s 

onboard Wi-Fi capabilities. 

The Wi-Fi logo adorns any Wi-Fi Alliance-certified 
product that adheres to the listed specification. 

30 February 2013  /  www.computerpoweruser.com



online gaming, and more. We mentioned 
that 802.11a and 802.11g offer peak data 
rates of 54Mbps, but in reality, you’d be 
lucky to experience half that. 802.11n 
boasts maximum data rates of 300Mbps, 
with real-world data rates of up to 74Mbps. 
Ranges had also been boosted from about 
100 feet with 802.11g to as much as 300 
feet with 802.11n. 

To improve upon Wi-Fi’s coverage, 
802.11n uses MIMO (Multiple Input/
Multiple Output) technology, which 
employs multiple antennas to spread the 
signal more widely. The 802.11n standard 
also utilizes packet aggregation, which 
effectively reduces the channel access 
overhead necessary to send multiple data 
packets of varying size. The third technology 
that lets 802.11n earn its racing stripes is 
channel bonding, which doubles the channel 
bandwidth the protocol has to work with by 
combining two adjacent 20MHz channels 
into a single 40MHz channel. 

When the standard was finalized in 
2009, Wi-Fi was suddenly able to handle 
applications that were formerly too 
bandwidth-intensive for wireless. Wi-Fi’s 
HD video streaming capabilities opened 
up new home entertainment possibilities, 
and with the capacity to handle multiple 
simultaneous distributed connections and 
low-latency VoIP (Voice over IP) calling, 
802.11n made it possible for businesses to 
seriously consider going wireless. 

Theoretical vs. Actual
It’s important to note that there’s a 

considerable difference between the rated 
throughput printed on the retail packaging 
of every Wi-Fi router and adapter you 
can buy, and the speeds you’ll actually 
experience. As stated above, the actual data 
rate can be as much as half of the rated 
maximum throughput. Before you create 
an online petition crying for truth in Wi-Fi 
advertising, you should know that these 
theoretical numbers account for every bit 
being sent. 

For instance, if we’re passing a 5MB 
song between our home PC and a tablet 
connected on a Wi-Fi network, the sending 
computer first checks to see if there’s a 

mixed-mode wireless protocol in use. The 
four-way handshake lets networks avoid 
midair collisions (particularly when an 
802.11b network connection is detected) by 
delivering a short RTS (Request To Send) 
packet to the intended destination, which in 
turn sends back a brief CTS (Clear to Send) 
packet. When the CTS packet arrives, the 
initiating node begins sending that 5MB 
audio file as a series of smaller collections 

of data in packets, to make the trip to our 
tablet. The protocol stack on the sending 
computer generates a header for each 
packet, which includes the addresses on the 
network of both the sending and receiving 
computers. Some packets also include data 
in a trailer, or the portion of the packet that 
follows the data that’s being sent. 

Other data found in the header is 
a sequence number that lets the receiving 
computer properly reassemble the song so 
you can listen to it. The next stop for our 
song packets is the wireless NIC, which adds 
its own wrapper to each packet indicating 
the IEEE 802 standard being used for the 
transfer. If the destination of the song’s 
packets is not on the local network, the 
protocol stack includes the address of the 
router in each packet’s header, the NIC then 
rewraps each one with a header that describes 
the off-network destination. Because any 
radio wave passing through the air has the 
potential to never reach its destination, the 
recipient node also occupies some of your 
router’s bandwidth to send a short ACK 
(Acknowledgement) packet after each 
successful transmission, letting the sender 
know it’s OK to forward the next packet.

The peak theoretical data rates of Wi-Fi 
equipment also assumes a laboratory environ-
ment, free of interference, obstructions, and 
at fairly close range. As Wi-Fi technology 
has advanced, the latest protocols have 
utilized advanced filtering technologies, 
multiple antennas to send and receive data 
simultaneously, and high-density frequency 
modulation techniques to improve range 
and accelerate data rates. 

Wi-Fi Security 
For data thieves to breach a wired 

network, they need to access a machine 
physically connected to the network. Once 
a network goes wireless, anyone with the 
right tools can snag packets as they course 
through the air, making wireless security a 
vital aspect of Wi-Fi’s ultimate adoption. 

Prior to 2004, 802.11a/b routers, adapt-
ers, and equipment relied on the WEP 
(Wired Equivalent Privacy) encryption 
standard to protect wireless networks. It came 
in 64-, 128- and finally 256-bit schemes, but 

WEP is about as secure as covering 
your personal data with a sheet and 
hoping nobody lifts it. 

AES encryption is a much more secure way 
to protect your wireless network traffic.
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in 2001, a trio of cryptographers proved that 
WEP could be bypassed remotely. In 2005, 
the FBI showed they could use publicly 
available tools to breach a WEP-protected 
network in three minutes. Wired equivalent 
it ain’t. In 2008, the Payment Card Industry 
Security Standards Council took steps toward 
banning WEP’s use. 

To address WEP’s weaknesses, the IEEE 
launched WPA (Wi-Fi Protected Access) in 
2003, which refers to the draft version of 
the 802.11i standard. WPA utilizes TKIP 
(Temporal Key Integrity Protocol), which 
is an RC4 (Rivest Cipher 4) stream cipher 
that dynamically generates a new 128-bit 
key for each packet. A year later, the Wi-Fi 
Alliance debuted WPA2, or the finalized 
version of 802.11i specification. WPA2 
relies on a stronger AES-based encryption 
mechanism that is even stronger than TKIP. 

WPA and WPA2 both rely on pass-
words or passphrases to protect the 
network. Like any password you choose, 
the strength of the WPA/WPA2 password 
is greater if the word or phrase is 14 or 
more characters long and includes some 
or all random characters. Dictionary 
word or short character strings as WPA 
passwords are not considered secure. 

One of WEP’s biggest failings was 
that it was not mandatory and difficult 

to configure. To encourage more wireless 
network users to implement security, 
the Wi-Fi Alliance came up with a 
simplified connection scheme, called 
Wi-Fi Protected Setup. Unfortunately, the 
scheme made WPA-protected networks 
vulnerable to brute-force attacks. 

Most routers for sale today ship 
with WPA2 security standard as well as 
other security features, including SPI 
(stateful packet inspection) firewalls, 
which are capable of keeping track of 
the state of network connections to sift 
out illegitimate packets originating from 
unknown connections. RADIUS (Remote 
Authentication Dial In User Service) is 
another feature that can help protect 
WPA/WPA2-protected networks against 
short or dictionary word-based passwords. 

Wi-Fi’s Future
Just on the wireless horizon is 802.11ac, 

a new Wi-Fi protocol that will utilize the 
5GHz band. To achieve multistation 
WLAN throughputs of at least 1Gbps and 
peak single-link throughputs of 500Mbps, 
802.11ac will employ some of the same tricks 

that account for 802.11n’s advancements, 
including wider RF bandwidth, up to eight 
MIMO spatial streams, multi-user MIMO, 
and high-density modulation. The 802.11 
Working Group will approve the standard 
later this year, but some manufacturers have 
already released supporting equipment. The 
ASUS G75VW, for instance, has a built-in 
802.11ac adapter. 

The Wireless Gigabit Alliance, or 
WiGig, is also working on a new wireless 
protocol it hopes will catch on. Tentatively 
called 802.11ad, the protocol will utilize 
the 2.4GHz and 5GHz bands, as well as 
the unlicensed 60GHz frequency band 
(the latter of which is currently used by a 
competing protocol, Wireless HD). This 
protocol hopes to achieve 7Gbps peak data 
rates, but products won’t arrive on store 
shelves until 2014 at the earliest. 

With the mobile industry expanding 
at a faster pace than ever before, we 
expect to see Wi-Fi grow and evolve right 
alongside our wireless needs. It turns out 
radio waves are just as versatile as strips of 
copper: Attention cables everywhere, your 
days are numbered. ■

MIMO (Multiple Input/
Multiple Output) technology 
relies on multiple antennas 
in improve throughput. 

The ASUS G75VW 
is one of the first 
commercially available 
products to support 
802.11ac.
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S
uccessful power supply manufac-
turers ponder the things you want 
most in a PSU. Then they work 

hard to bring such a product to market. 
The Platimax 1350W from ENER-

M A X  ( w w w. e c o m a s t e r t e k . c o m ,
www.ENERMAXusa.com) is a great 
example. It  has the power to run 
your most demanding system. The 
fully modular PSU also has the latest 
connectors to support the newest 
mainboards and expansion cards . 

Moreover, with an 80 PLUS Platinum 
rating (89 to 94% efficient at 20 to 
100% load), it has the efficiency to 
keep your operating costs low. 

“The Platimax 1350W can support a 
four-dual-slot graphics cards system or 
workstation, a four-CPU server, or up 
to a 24-hard drive storage file server,” 
says ENERMAX product manager 
Louise Lu. “It’s a perfect power supply 
for the extreme gamer, overclocker, 3D 
graphic artist or engineer, or a server 

system integrator to use without paying 
excessive electricity bills for long-term 
operation.”

Most interesting from a technological 
point of view are the Platimax 1350W’s 
design features than help it to achieve 
such high levels of efficiency. Let’s take a 
closer look. 

FMQ
ENERMAX created the Platimax 

1350W’s transformer using a Full–Zone 

ENERMAX
Platimax 1350W
Max Energy Goes Platinum 
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Magnetic Quadrant design. It’s a very 
different approach than the forward 
topology manufacturers  typica l ly 
employ to make PSUs that produce less 
than a kilowatt (1,000W) of power. 

“Buildings of different construction 
(such as a house, a mall, or a sky-
scraper) require different materials 
(wood, reinforced concrete, or steel 
reinforced concrete) and techniques 
to get the best cost and performance 
ratio,” says Lu. “So does a power 
supply. There are different topologies 
for R&D to choose or combine as the 
main structure” for a PSU.

“Basically, in the main transformer, 
the electric current and metal core 
generate a magnetic field, which has 
four quadrants,” Lu explains. “Then, 
it uses the magnetic quadrant energy 
to generate different electric currents 
and voltages.”

In a power supply built on the con-
ventional forward design topology, the 
transformer uses only one of its four 
quadrants of core magnetic energy to 
produce DC power. 

“Many PSU engineers use the forward 
topology to build the kilowatt-class 
power supply, because they are familiar 
with this topology from working with it 
at the 300 to 800W, 80 PLUS Bronze 
level,” Lu says.

That being said, a forward design isn’t 
the most efficient way to create a PSU at 
the 1kW level or above, Lu says. 

“It’s an ideal design to build an 80 
PLUS Bronze level PSU,” Lu says, “but 
it can’t increase its transformer core 
efficiency to reach kilowatt class or 80 
PLUS Gold, as the other three magnetic 
quadrants are not used and are wasted.” 

The forward topology poses an effi-
ciency bottleneck as wattage increases, 
according to Lu. “To compensate for 
this, some PSU manufacturers reduce 
the safety control and EMI fi l ter 
circuits” to bump up efficiency to 80 
PLUS Silver or Gold levels, she says.

To avoid this trap, ENERMAX left 
the forward topology behind in its 
quest for a more efficient 1 kilowatt-
plus PSU. 

“With the huge success of our 80 
PLUS Silver level ENERMAX REV-
OLUTION85+ power supply intro-
duced in 2008, ENERMAX’s R&D 
team also recognized current known 
topology bott lenecks  to  bui lding 
k i lowatt -c la s s  power.  We had to 
combine different topologies to get 
their pros and eliminate their cons.” 

All told, Lu says, ENERMAX spent 
three years developing its FMQ (Full-
Zone Magnetic Quadrant) design, 
as  used in the  Plat imax 1350W. 
In contrast to the single-quadrant 
approach of the forward design, FMQ 
makes use of all four of the transformer 
core’s magnetic field quadrants to 
convert DC power, raising the core 
utilization rate for a kilowatt-class PSU 
and increasing overall efficiency. 

As a result, the Platimax 1350W attains 
a stellar 80 PLUS Platinum efficiency 
rating with the help of technologies such 
as FMQ. 

Extreme Density Transformer
ENERMAX didn’t end its trans-

former redesign with FMQ. Many 
kilowatt-class power supplies need 
a second transformer to stabi l ize 

output and avoid overloading. The 
design of traditional transformers 
poses a bottleneck to core utilization, 
according to the company, while their 
oval shapes increase air f low noise 
and crowd other nearby components. 
Clearly, it was time for a new design.

“We studied different geometric shapes 
of transformer metal cores, and came 
out with the best form to produce more 
magnetic energy in the same dimension,” 
Lu says. “We patented this design and 
called it Extreme Density Transformer.”

The new, square-shaped transformer 
is 50% more compact than a tra-
dit ional ,  oval-shaped component, 
ENERMAX says. It increases the PSU’s 
switching utilization rate and reduces 
current loss. What’s more, it sheds heat 
efficiently and poses little resistance to 
cool airflow. The company says that a 
single Extreme Density Transformer 
can handle power output of up to 
1.5kW (1,500W). 

“By combining the FMQ design 
and Extreme Density Transformer, we 
eliminate the risk of overheating, yet 
g ive  suf f ic ient  headroom around 
the transformer, so that the nearby 
MOSFETs and chocks have good 

ENERMAX’s new Extreme Density Transformer 
easily replaces two traditional, less efficient parts.
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Death, taxes, and new power connectors are 
sure things in life, so we asked ENERMAX 
whether it will make new modular cables 
available to users as needed. 

“In fact, we’ve already prepared for it!” says 
product manager Louise Lu. “Tyan has one 
mainboard whose early version actually needs 
one 10-pin, 12V socket for the RAM. Yet at that 
time, they had trouble finding a PSU supporting 
10-pin sockets, therefore a later revision 
changed the 10-pin to 8-pin.” 

The Platimax 1350W has some 12-pin 
connections that can support new 10- and 12-
pin power connectors, should new CPUs and 
GPUs start to require them. In which case, 
ENERMAX indicates that it’s ready to produce 
the necessary cables. 

Future-Proofing

clearance for heat dissipation,” Lu says. 
“It’s a success in engineering for others 
to follow.”

Copper-Bridge Array Transmission
Another  par t  o f  the  P la t imax 

1350W’s efficiency equation is Copper-
Br idge  Array  t ransmis s ion .  Thi s 
innovation provides a shorter, wider 
electrical path than the traditional 
method of soldering wires to the PSU’s 
circuit boards.  

“A conventional  modular  cable 
power supply uses wires to pass the 
current from the main PCB to modular 
socket distribution board,” Lu says. 
“This is OK for a sub-1kW power 
supply, because the current to pass 
by is not huge, and the power loss is 
insignificant. 

“Yet for a kilowatt-class PSU, it’s 
a different story,” Lu continues. “As 
the current increases, the path to the 
modular socket board has to be as short 
as possible—wider would be even better 
to reduce power loss and EMI jamming. 

“By placing the DC output side 
near the socket board, we solve the 
distance issue, yet it isn’t perfect,” Lu 

says. “Therefore, we built the copper 
bridge array. The path from the main 
PCB to the socket board is less than 
1cm, yet it’s four times wider than the 
conventional (wire-to-board) way.”

The benefits of Copper-Bridge Array 
transmission include not only lower 
energy loss, but also less resistance to 
airflow, and thus quieter operation. 

Platinum & Beyond
The ENERMAX Platimax 1350W 

can boast of other badges of efficiency, 
too. For one thing, its +5Vsb circuitry 
is efficient enough to be ErP Lot 6 
2013-compliant. Combine the PSU with 
an ErP Lot 6-compatible mainboard, and 
your PC could draw less than half a watt 
in standby mode. 

“Eff iciency is  a  very important 
factor to consider when choosing a 
kilowatt-class power supply,” Lu says. 
“The higher the efficiency, the less 
power wasted, the less heat generated, 
and lower  your  a i r  condit ioning 
operation cost. 

“With 80 PLUS Platinum certifi-
cation, Platimax’s peak efficiency is 
92.25% at 115VAC,” says Lu. However, 

she points out, efficiency could rise to 
95% if you flip the PSU’s input switch 
and plug it into a single-phase, 230VAC 
outlet. That’s like overclocking your 
power savings. ■

12P to 10P

12P to 12P

Specs

Rated continuous (W) 1350

12V Rails 6

+12V max (A) 30

+5V max (A) 24

+3.3V max (A) 24

SLI/CrossFire-certified Yes

Efficiency rating
(as advertised) 89 to 94%

Fan location Top

Fan(s) 140mm

PCI-E 8 (6+2-pin)

Main 12V 24-pin

8-pin EPS 12V 2

4-pin 12V 1

SATA 14

4-pin Molex 10

Floppy 2

Length
(excluding cable bend) 7 inches

Warranty 5 years
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Intel LANFest

On Nov. 30, we headed to DuPont, Wash., for Intel LANFest InfernaLAN Fall 2012, an event that ran through Sunday, Dec. 2. 

If you live in the area, you’re probably already familiar with the event, but in case you’re not, you really should check it out.

The BYOC at InfernaLAN is robust, 
encompassing very nearly 400 seats. 
That doesn’t mean you should dawdle, 
however, if you are thinking of catching 
the next event: Seats fill up quickly.

InfernaLAN is one of those events that has taken on a personality all its own; the volunteer Intel staffers are excellent, and 

they provide a variety of activities in addition to the BYOC. So whether your goal is to buckle up for three straight days 

of League of Legends or you want to mix it up and just go with the flow, InfernaLAN has you covered. The fall event took 

place at Intel’s DuPont campus, as usual, and provided attendees options like mini golf, a Magic/CCG area, foosball, and a 

console area complete with Halo 4, Madden, and Mario Kart tournies and more.
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Some attendees went AFK for a while at midnight 
on Friday to work on their short game.

InfernaLAN offers plenty of space for gamers who want to 
spend a little time going analog.

Winning tournaments at InfernaLAN 
will earn you bragging rights, 
hardware giveaways, and some of 
this hardware, as well.
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The mod contest runner-up was this mod by Kyle Robinson. 
The distressed industrial look is among our favorite themes, 
and Robinson pulls it off with style in this mod.

As we do at many LANFest events throughout the year, we worked with the Intel staff to hold a mod contest on Saturday 

during InfernaLAN. Coincidentally, the winner of this event was our overall Mad Reader Mod winner for the 2012 LANFest 

season, but there were lots of other great mods in attendance.

PC gaming is the native tongue 
of InfernaLAN, but the event is 
fluent in Halo 4, as well.
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There’s just something about white mods done right. Fourth runner-up Tyler 
Stephens’ entry in the mod contest has a bright, clean look outside and an 
immaculate interior that includes SLI graphics with white backlit EVGA logos 
and more white lighting on the Corsair CPU cooler, not to mention white case 
fans. To top it all off, Stephens added a matching white headset.

Rafe “r3volt” Cadwallader’s SFF mod has shown up at a couple events 
lately, and we love this system. The immaculate yet unconventional 
paint job is just part of the fun; having an inner frame that slides out on 
ball-bearing drawer rails for easy access to the vertically oriented board 
pushes more than a few of our buttons, as well.

Tony Nicholas was the third runner-up with this rig, with its classic black 
exterior that hides a riot of colorful power inside. Nicholas clearly put in 
more than a few hours on the cabling and this cooling loop, and you can 
see at a glance that the work paid off.
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W
e’ve spent quite a bit of ink over 
the years talking about how case 
modding is an art, but very few 
mods evoke images of people 

walking up to stare intently at them in a gallery 
the way this month’s Mad Reader Mod does. 
To be sure, though, the artistic flair that makes 
“Matt’s Tribute” so striking and unique is far 
from an air of pretention.

Eric “Agent38” Randall built the mod, as its 
name suggests, as a lasting monument to his late 
brother, who Randall says was as intense and unique 
as the mod.

“He was a brilliant IT guy, network engineer, 
human subnet calculator, all of that brainiac 

stuff—but also an edgy guy. He was a big dude 
who carried 300 pounds like it was meant to be, 
and had a really crazy, inventive mind.”

Randa l l  says  that  Matt  wanted he lp 
building a PC for WoW and maybe some 

overclocking—like many geniuses, he wasn’t 

always sure about mundane details like specific 
component selection—and that the components 
they chose for that system now reside inside 
Matt’s Tribute.

“His machine had been out in my garage 
for the past year or so, and my wheels started 
turning on what I could do with it,” he says. 
“He was on a tight budget, so he really had 
to go lean on the case, as well as sticking with 
stock cooling. That’s where it all started coming 
together for me. I took the Twice 7 cube, had 
a vastly talented friend paint it in a way that 
would remind me of him, and then I went to 
work on getting some proper cooling for those 
hot-running 4890s. I’m one of the founders of 
Feverclan.com (been around about seven years), 
and one of my guys found an awesome deal 
on a pair of EK full covers at his local Micro 
Center—$8 apiece!”

Once Randall assembled the parts he needed, 
he used a hole saw to cut an additional fan 

Matt’s 
Tribute
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hole in his Mountain Mods case, removed the 
5.25-inch drive bay cage, and removed all of the 
fan grilles (“I went grille-less with rubber fan 
mounts to give it a weird, prickly look,” he says). 
Then he replaced the chrome buttons and bezels 
with black hardware, had the case painted, and 
cut a section of rubber utility mat for the case 
floor, which gave it an unusual pebbled look that 
reacted well to the light bars.

Once it was complete, Randall took his new (old) 
rig to LANFest.

“It was a little weird, because I was on his 
hard drive with all of his apps—everything. After 
I got past the weirdness (and a few tears), it 
became one of the best memories I’ll have of 
him, even though he wasn’t physically there with 
me. Plus, the machine was still plenty competent 
to play all of the COD games, a little BF3, 
Borderlands 2, etc.”

Its eye-catching case aside, Matt’s Tribute 
consists of an Intel Core 2 Quad Q9550 
(overclocked to 3.66GHz), a GIGABYTE 

GA-EP45-UD3P motherboard, 8GB of Kingston 
and Mushkin PC6400 RAM, a pair of HIS 
Radeon 4890s in CrossFire, a WD Caviar Blue 
500GB HDD, a 60GB OCZ Vertex 2 SSD, and a 
Corsair HX620 power supply.

Randall encourages creativity when looking 
for ways to honor the memory of those we 
loved, and says that these labors of love can also 
be therapeutic.

“I think there are a lot of great ways to 
remember loved ones that have passed on. Matt’s 
Tribute is maybe a little off the beaten path, but 
not too far out there,” he says. “Rolling up the 
sleeves and putting in a little work, all the while 
keeping that loved one squarely in your mind’s 
eye is a great form of therapy—and a fantastic 
way to memorialize the common ground you 
shared with them. Of course there’s always room 
to tweak and improve, but I’m really happy with 
how the mod turned out, and it puts the right 
kind of smile on my face every time I look at the 
finished work.” ■

Have a computer mod that will bring tears to our eyes? Email photos 
and a description to madreadermod@cpumag.com. If we include your 
system in our “Mad Reader Mod” section, we’ll send you $1,500 and a 
one-year subscription to CPU.

Give Us Your Mod
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wouldn’t it be great to have a sit-down 
chat with the sages of modding, who 
have collectively amassed thousands 
upon thousands of hours of experience?

“Modding Masters” provides you 
with up-close and personal access to 
the pillars of the modding community. 
We’ve called on previous “Mad Reader 
Mod” winners as well as modders 
who have taken first-place honors at 
our LAN party case mod contests to 
provide their expert opinion on all 

E very month, CPU’s “Mad Reader 
Mod” showcases an unbelievable, 

j aw-d ropp ing  cu s tom mod  tha t 
redefines what we thought was possible 
with the right tools in the hands of 
an inspired, creative, and determined 
modder. These are the systems that 
turn heads and win prizes at LAN 
parties, and the modders behind them 
are the rock stars of the PC enthusiast 
scene. Many of these modders are 
commissioned to create custom mods 

for the biggest  companies in the 
business, but a lot of them got their 
start with little more than an idea and a 
clunker case in need of a visual refresh.

What if you’re just beginning your 
modding career? “Mad Reader Mod” 
shows you the end result, but if you’ve 
ever followed a worklog online you 
know the insane amount of work that 
goes into these stunning creations. 
Sure, worklogs help explain much 
of the magic behind the mods, but 

Modding Masters
Teardown Done Right

❮❮

The trusty sanding 
block. Take a good 
look—you’ll be 
spending a lot of 
time together.
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things mod. It’s the closest you’re going 
to get to these rotary tool ninjas and 
paint booth Picassos short of online 
videoconferencing or criminal trespass. 
Listen to their wisdom, learn from their 
mistakes, and follow their advice, and 
perhaps the coveted “Mad Reader Mod” 
spread will one day belong to you.

This month, we interviewed Bob 
“BS MODS” Stewart, Ton “SuAsDu” 
Khowdee, and Dewayne “Americanfreak” 
Carel about the ins and outs of proper 
case disassembly. These guys are known 
for their stunning paint work, but they’ve 
mastered case painting because they’ve 
also mastered the behind-the-scenes work 
that is absolutely vital in prepping a case 
for a custom paint job. These Modding 
Masters will show you what it really takes 
to get your case ready for a new coat.

Not So Fast
Khowdee and Carel quickly agree 

that nothing kills case prep quicker 

than impatience. Khowdee stresses 
the importance of slowing down and 
investing the necessary amount of time to 
do the job right. 

“When I look at cases, I can easily 
spot where modders may have taken 
a shortcut or were being impatient,” 
he says. Khowdee cautions beginning 
modders not to underestimate how 
many hours they’ll need to put into 
a project.  If  you’re modding your 
main computer’s case (and especially 
if you’ve planned an elaborate mod), 
consider getting a temporary case for 
your components so you can continue 
using your system. As Khowdee points 
out, there are exceedingly few mods 
one can complete in an afternoon. And 
as you’ll see, a new paint job is not one 
of them.

Says Carel, “The biggest mistake 
that new modders—and yes,  even 
seasoned modders—make is trying to 
rush the painting process. You need 

to wait and let the paint dry before 
you go on to the next step. This step is 
just as important for applying primer. 
Proper primer application will make or 
break that final paint.”

The Problem With Painting Over
As tempting as it is to arm yourself 

with your chosen rattle can and get your 
paint on right out of the gate, all of our 
Masters agree that simply painting over 
a case’s existing paint is starting off on 
the wrong foot. In fact, Carel learned 
from experience.

“I’ve painted over an existing paint 
job, and that is how I learned the 
wrong way to paint a case,” he says, 
adding, “if you want great results, you 
have to put some work into it. Don’t 
be tempted to just ‘lay down some 
primer and then paint.’ Will it work? 
Sure, but not very well, and it will 
scratch easily and flake off the first 
time you go to move the case.”

Sanding plastic requires 
special considerations 
when prepping for paint. 
Use a finer grit than for 
steel and be mindful of 
extra chemicals needed to 
deal with plastic release 
agents and to help paint 
bond to the surface.
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“The key benefit of completely 
breaking down a case is that 
it helps simplify the preparation 
process and it helps with the 
paint coverage.” 
- Khowdee

Stewart prefers to remove a case’s 
factory paint for two reasons. First, 
most modern cases are powder coated, 
rather than painted, and a modder runs 
the risk of dealing with a case that has 
a poor powder coat and is difficult to 
paint over. He explains that simply 
painting over an existing paint job 
might seem fine initially but could lead 
to problems when the time comes to 
reassemble the case.

“The panels can fit together pretty 
tightly from the factory,” Stewart says. 
“If you add layers of paint, it might be 
too tight of a fit getting everything back 
together. This can lead to chipping edges, 
scrapes, and so forth.”

Khowdee a l so  caut ions  aga inst 
painting without doing the necessary 
surface prep. “Some cases come with 
an outer coat of clear coat. The goal 
of the clear coat is to protect the paint 
and to make the case easier to clean; 
this is even true for brushed aluminum 

cases.  If  a modder just paints,  or 
primes and paints, over this surface, 
the paint will not adhere. The original 
surface is too smooth for the primer or 
paint to bond.”

Khowdee adds that cases, especially a 
case that a modder has been using, will 
most likely have dirty surfaces. Grease, 
dust, and dirt build up, and these 
contaminants will lead to poor paint 
bonding, blotching, and irregularities 
in paint and tone. “Many of these 
issues may not show up until you start 
painting or after the paint has dried,” 
he says. “My advice to new modders is 
to spend the time upfront and prep the 
case. This will save them from unneeded 
stress and headaches.”

Tear Down, Tear Into
Now that you know the wrong way 

to begin your case mod, let’s start 
the right way. Khowdee prefers to 
completely disassemble his case before 

he starts modding. When a case is still 
assembled, it’s typically easy to spot 
areas where the paint couldn’t quite 
reach. If you repaint your own case 
without taking it apart, there’s a good 
chance you’ll need to touch up areas 
your own paint job missed. By breaking 
the case down into individual pieces, 
Khowdee says, modders can ensure an 
even, complete paint job.

“The key benefit of completely break-
ing down a case is that it helps simplify 
the preparation process and it helps 
with the paint coverage,” Khowdee says. 
“When the case is dismantled, sanding 
the surface is that much easier and more 
effective. Each area is easier to reach and 
access. As for painting, the process is also 
much simpler. You can focus on laying 
a nice even coat, and it will reduce the 
amount of drips and accidental smudges.”

Khowdee adds that “complete dis-
assembly” means going further than 
removing screws; he goes after the rivets, 
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too. “Removing a rivet is very easy,” he 
says. “Just take a drill bit and go right 
down the center, and the rivet will pop 
out. This allows the case to be dismantled 
and much easier to paint. A pop rivet gun 
is relatively cheap, and can be used to put 
the case back together.”

Taking apart a case invariably leads 
you with handful of small pieces—screws, 
motherboard standoffs, expansion slot 
and drive bay covers, etc.—to keep track 
of. When Stewart takes apart a case, he 
puts everything in small sealable plastic 
bags in order to keep all the little odds 
and ends organized.

All three of our Modding Masters 
recommend making any physica l 
alterations to the case at this point. 
“Always do the modifications first,” 
Stewart says. “If you scratch old paint 
or bare metal, it’s no big deal, but if you 
wipe out your new paint, you just lost 
several hours of time and the cost of more 
paint. If you are cutting a window out of 
a side panel over new paint you will most 
likely scratch something.”

“Before you even think about painting, 
your case you must first ask yourself 
this question: ‘Do I want to mod, cut, 
or redesign any part of the case?’” Carel 
says. “If the answer is ‘yes,’ then wait 
on painting the case. Going back [after 
you’ve painted] and cutting a window 
you think would look good with your 
brand-new paint job will be a no-win 
situation. No matter how much prep and 
caution you take, you will damage the 
new shiny paint job you just took a few 
days to finish.”

“Making physical modifications to 
a case is always fun,” Khowdee says, 
“but the [preparation] principles are 
the same, whether you’re cutting a 
window or fabricating a custom shark 
fin—after everything is done, you will 
have to sand and prep the surface for 
painting. And with a complex mod, 
you’ll have to be even more careful 
and diligent.”

Finally, just as you prep your case, you 
also need to prep your work area. Here, 
dirt, dust, and grime are the enemy.

After you’ve sanded the surfaces of your case, make sure you’ve thoroughly 
cleaned away the dust, dirt, and other debris that can show up after you’ve 
painted and ruin your mod.
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“Prepping the case is important, but 
so is prepping your work area,” Stewart 
says. “Dirt comes from everywhere! 
So do hair, fibers, bugs, etc. I have a 
designated paint area that I hose out to 
remove most of the danger.”

Enter Sandman
In virtually every scenario, you’ll 

need to sand your case’s panels to ensure 
a professional-grade paint job. Sanding 
prepares a case’s surface to accept a coat 
of primer. (And laying down a primer 
coat before painting is just as important 
as sanding.)

“The very minimum thing that you 
really have to do is rough up what you 
are about to paint over,” Carel says. 
“You have to do this to give the primer 
a surface to adhere to. Not doing this 
very simple step can mean the difference 
between success and failure.”

Our Masters go beyond a simple 
sanding, too. The secret to Khowdee’s 
success ,  for  example,  i s  mult iple 
sandings with successively higher grit 
sandpaper. He starts with 220- or 240-
grit sandpaper to scuff the surface and 
rid it of imperfections. At this stage, 
Khowdee says he’s deliberate in sanding 
evenly to avoid surface irregularities, 
which will show up after the case has 
been painted. Once Khowdee finishes 
his first pass using low-grit sandpaper, 
he cleans the surface using denatured 
alcohol and a lint-free towel. This step 
removes the dust and dirt from the 
initial sanding.

Carel also emphasizes the dangers of 
not cleaning your panels after you’ve 
sanded them. “Any small particle or 
imperfection will show up in the paint.” 
Carel opts for a tack cloth to remove 
dirt, dust, etc. He says a clean cloth and 
canned air will also do in a pinch. 

Once the surface has dried, Khowdee 
steps up to a higher grit (400 to 600), 
which is finer sandpaper. The purpose 
of this second pass is to smooth down 
bumps, scratches, and other surface 
imperfections. A more even surface leads 
to a more even primer coat. Like he does 

Tack cloth is one method for cleaning your sanded panels. A combination 
of denatured alcohol and a lint-free cloth is another effective method.

Carel also emphasizes the 
dangers of not cleaning 
your panels after you’ve 
sanded them.
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after his first sanding, Khowdee again 
cleans the sanded surface of particulate.

At this point, Khowdee says, modders 
can go in a couple of directions. “You 
can increase the grit level based on 
the desired end product,” he says. “If 
you want a case to have a new color, 

there’s no need to sand any further. If 
you want a piano/mirror finish, then 
you should continue sanding. The key 
is to create a surface that is conducive to 
paint bonding.”

In order to sand like a master, you’re 
going to need some sort of tool to do 

the job. Stewart, Carel, and Khowdee 
all agree that simply using a sheet of 
sandpaper with your hand will lead to an 
uneven surface, which leads to an uneven 
paint job.

“I personally prefer to use sanding 
blocks,” Khowdee says. “With sanding 

No pop rivet can stand in the way of a determined drill bit. If you want to fully disassemble 
your case, the pop rivets have to go. Thankfully, a pop rivet gun can help you put things 
back together, and they’re cheap and easy to use.
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blocks, the pressure is distributed evenly 
on the surface. This provides a much 
smoother end result.”

“For sanding, I use a mouse sander 
quite a bit,” Stewart says. “I also have a 
lot of air tools that I’ve acquired over the 
years of doing bodywork, but I always 
seem to go back to the mouse.”

Speaking of those air tools, if you’re 
ready and able to make an investment 
in your modding arsenal, both Carel 
and Stewart suggest equipping yourself 
with a blaster. “My favorite tool that 
most people may not have access to 
is a media blaster, also known as a 
sand blaster,” Carel says. “This takes 
compressed air that pushes abrasive 
material at a high rate of speed though 
a nozzle, and it ‘knocks off’ the desired 
material. I like using this method when 
I can, as it can remove the paint off of a 
case all the way down to the bare metal, 
which can take hours and hours of work 
down to one hour or less.”

Stewart favors a soda blaster. “It’s so 
much cleaner than a chemical stripper 
and it’s much faster,” he says. Stewart 
recommends buying a portable blaster, 
which shouldn’t be too expensive, or 
commissioning a local shop to do the 

work. He also cleans his sanded surfaces 
with concentrated blasts of air.

“I think it’s important to have some 
sort of air supply with a nozzle that you 
can blow all the dust out of the nooks and 
crannies,” Stewart says. “When you spray 
your paint, all the little junk hiding in the 
corners will jump onto your paint and 
wreck your day.”

Materials Science
So, you have your sanding block 

wrapped with 240-grit sandpaper and 
you’re ready to rock. Or are you? It’s true 
that sanding your case panels (and other 
surfaces you plan on painting) is vital to 
getting a paint job that rivals the pros, 
but there are special considerations for the 
type of case you’re working with.

Plastic is especially tricky for a few 
reasons. First, because plastic is much 
softer than metal, sanding too aggressively 
can quickly lead to problems. Carel starts 
with sandpaper with a higher grit than 
what he uses on metal cases.

“I ’ve  seen mistakes  made from 
sanding too much on plastic parts,” 
Stewart says.  “Plastic is  soft ,  and 
the grit of the paper will leave deep 
scratches easily, so you always want 

to take it easy and maybe start with 
a little finer grit. You can also lose 
some of the sharp lines if you get too 
aggressive. I have noticed mods that 
had great paint but the lines were a 
little off or distorted.”

Khowdee agrees. “I do take precautions 
when working with plastic and acrylic 
pieces. With a plastic surface, I go much 
gentler on the sanding. Plastic and acrylic 
pieces are very susceptible to gouging. 
Once a surface is gouged, it needs to 
be filled. New modders think that the 
new paint will fill up gouges and deep 
scratches. In actuality, it won’t. The gouge 
will actually stand out more once it has 
been painted.”

Plastic requires more prep work 
after the sanding step, as well. Stewart 
explains that when plastic pieces are 
molded at the factory, manufacturers 
use release agents, which are essentially 
oils, to prevent the plastic from sticking 
to the mold. The side effect of these 
release agents is that they also prevent 
paint from bonding to the surface.

“With plastic, you must use a plastic 
prep of some kind,” Stewart says. “Plastic 
prep comes in a spray can and is simple 
to use. What it does is draw the release 

Chemical strippers eat through paint in no time, but 
they can leave behind quite a mess. Depending on 
your experience, it may not be worth the trouble.
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agents in the plastic up to the surface so 
you can wipe them off. Then, I usually 
follow that with some rubbing alcohol 
just to make sure.”

The next step for prepping a plastic 
surface for paint is adhesion promoter. 
Carel also advocates using adhesion 
promoter  on aluminum surfaces . 
“Adhesion promoter will become your 
best friend when it comes to painting 
anything other than steel,” he says. “It’s 
specially formulated to etch into the 
surface and create a good bond for the 
next level of the painting process. Spray 
paint that is made for plastics is available, 
and they work pretty well, but you are 
limited to only the colors available. 
Adhesion promoter allows you to use any 
color you like.”

Adhesion promoter may come in a 
container similar to a can of spray paint, 
but Stewart cautions modders against 
believing the application techniques are 
the same. “Read the label,” he warns. “It 
does not spray on like paint. You put light 
mist coats on. This is where some people 
go wrong.”

Due to the chemical composition of 
plastics, Khowdee also advises modders to 
proceed with caution when cleaning and 

“Adhesion promoter will become 
your best friend when it comes to 
painting anything other than steel.” 
- Carel

Painting plastic also requires additional prep work. Without adhesion promoter, you’ll have an uphill battle laying 
down good coats of primer and paint, and why make your mod project harder than it needs to be? Adhesion 
promoter typically comes in a comes in a can that looks similar to spray paint, but make sure you read the 
label for proper application techniques (and what sort of protection you should wear before using it).
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Our Modding Masters share many 
things common, and one of them is 
flexibility. Here, Carel had finished 
a mod for a client and was ready 
to ship when the client wanted him 
to add a logo to the case’s side 
panel. Notice how Carel masked 
off the area surrounding the logo in 
order to keep the rest of the panel 
pristine. The principles of preparing 
a finished case for additional 
mods are essentially the same. 
Like Carel, you’ll want to mask off 
areas you don’t want affected, but 
sanding, cleaning, and painting 
should all be the same. Check out 
the finished results.
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painting plastic. He points out that some 
automotive/spray gun paints, for example, 
have chemicals that promote paint flow 
but may react adversely with chemicals in 
the plastic.

“Before you use any chemical on plastic, 
be sure to test it out in an inconspicuous 
location,” he says.

Stewart also rules out using lacquer 
thinners or strippers on plastic. These 
agents will destroy the plastic.

You may also want to exercise extra 
care when working with aluminum, 
which tends to be pricier than steel. 
Carel says that, like plastic, he starts 
with higher-grit sandpaper when sanding 
aluminum. “Using this same [low-grit] 
sandpaper [that you would use for steel 
panels] will remove the material from an 
aluminum panel, but it will also remove 
parts of the soft aluminum and will leave 
deep grooves.”

Pro Painting Preview
We’ll cover painting tips and tech-

niques in more depth in an upcoming 
installment of “Modding Masters,” but 
our gurus had some sage advice for you to 
consider while you’re prepping your case.

Although your first modding project 
might be a case you’ve had lying 
around for years, you definitely don’t 
want to go near your mod with a can 
of spray paint that’s been hiding in 
your garage for who knows how long. 
Stewart is meticulous about his paint. 
He not only buys new paint for his 
projects but also works in a warm 
environment, which promotes better 
paint flow.

Stewart also reminds modders not 
to mix lacquers and enamels. “I’ve 
seen a lot of modders struggle with 
problems l ike bad reactions from 
mixing different types of paints,” he 
says. “[Lacquers and enamels] don’t 
play well together.”

Not convinced? Carel knows what 
happens when lacquers and enamels 
mingle. “You might have found the 
colors that you really want to use, but 
one might be an enamel and the other 

is a lacquer,” he says. “Painting them 
on top of each other can bring some 
disastrous results, like paint cracking, 
bleeding, or peeling.”

Carel also prefers to use the same 
paint manufacturer for each project. “If 
you are going to be using spray cans, 
I would also suggest that you try and 
use the same brands, as even though 
they might be the same type (enamel, 
for example) each manufacturer has its 
own formulas.

“If you have to use two different 
paints, then do a test sample. It will only 
take a few minutes but can save hours of 
work if you have to take all the damaged 
paint off and start over.”

Prepare Thyself
Even the most meticulous modders 

need to remember Stewart’s last words 

of advice: “With all the talk of prepping 
the case and your work area, I left out 
the most important part—prepping 
your body. I know we all feel invincible, 
but we’re not. If you inhale paint, 
primers, solvents, etc., you are doing 
some serious damage. Not only that, but 
just getting it on your skin will send it 
right on through to your bloodstream. 
Use protection.”

Give your old case a proper sendoff, 
because it’s time to start tearing it 
apart. It’s going to get ugly (literally, 
once you’ve finished disassembling the 
case and sanding everything down), 
but rest assured that you’re preparing it 
for one wicked paint job. And be sure 
to come back next month, when things 
will be even wilder: We’ll be cutting, 
drilling, chopping, slicing, and dicing. 
Stay tuned! ■

“Before you use any 
chemical on plastic, be 
sure to test it out in an 
inconspicuous location.” 
- Khowdee
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that’s enough. Every once in a while, 
though, nothing beats the experience of 
getting together with your fellow gamers 
face to face. The thrill of competing in 
tournaments, the rush from mainlining 
energy drinks, and the instant regret of yes-
I-did-just-eat-that-entire-pizza—with a LAN 
party, you get gaming and so much more.

A s videogames have matured over the 
years, they’ve become more social. And 

no, we’re not talking about the menagerie 
of ‘Ville games, Angry Birds Friends, or 
SimCity Social. Almost all of today’s AAA 
titles have some element of multiplayer 
baked in, and a great many put multiplayer 
front and center, relegating single-player 

content to afterthought status. Some forgo 
single-player action altogether. We’re playing 
together more, a trend not likely to go away 
any time soon.

It’s also easier than ever to play together. 
There’s no shortage of services that 
connect us together, all from the comfort 
of our respective gamer caves. Most days, 

Choose Your 
Own LANventure
Plan Your Party

Get a load of those glorious CRTs. Thankfully, LAN admins no longer have to deal with these 
power-hungry behemoths. That said, high-end systems still guzzle plenty of electricity. You should 
plan on putting no more than five PCs on a single 20A circuit at your venue of choice. And, of 
course, a venue’s power infrastructure will play a big part in your LAN’s seating limit.
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Chances are good that you’ve attended 
a LAN party or two. If you’re a regular 
CPU reader, then you’ve definitely seen 
our coverage of some of the nation’s 
premier LAN parties. 

Like what you see? Want to do it 
yourself? You’re in luck: Over the next 
few issues, CPU will equip you with 
tips, insight, and know-how for hosting 
your own LAN party from the most 
qualified people we could find: LAN 
party admins. We’ll cover all the key 
aspects of pulling off a memorable 
LAN, including planning; funding, 
sponsorships, staffing, physical setup, 
and executing your vision when the big 
day arrives.

If you’ve been dreaming of YouLAN 
2013, let’s make those dreams come true.

Meet The Admins
This month, we’re taking an in-depth 

look at the all-important planning phase. 
As LAN party attendees, we only see the 

outward-facing portion of the event 
(which is all we should see), but any 
veteran LAN party admin/organizer will 
tell you that the secret to pulling off a 
flawless event is to have a good plan in 
place well ahead of game time. We talked 
to a quartet of admins on the subject of 
planning your LAN the right way.

Alex “Czar” Van Patten is the event 
administrator for Pennsylvania’s FITES 
(Frag Infinity Tournament) LAN parties. 
According to Van Patten, FITES began in 
2001 as a 30-person event and has since 
grown to become a 250-seat LAN event 
held annually.

Charles “Necrossis” Catino, a senior 
computer science major at Oregon State 
University was the president of OSU’s 
Gaming Club and the lead planner/
host for all of its events from fall 2009 
to spring 2012. Catino tells us that 
OSU’s Gaming Club has been around 
for a decade and hosts two or three LAN 
parties annually on OSU’s campus. These 

shindigs regularly draw a great crowd, 
ranging in size from 90 to 300 attendees.

Rahul Agarwal is the director of 
Overkill LAN, which gives gamers in the 
Tampa, Fla. area (and beyond, of course) 
a place to frag. Overkill LAN started 
about five years ago with 25 people and 
now boasts a regular attendance of over 
250; it now offers its attendees other 
diversions in the form of dodgeball, laser 
tag, and console gaming. Agarwal says 
Overkill LAN’s mission (and, as a side 
note, we think having a driving goal, 
mission statement, or purpose is a great 
way to stay motivated as you prepare 
for your own LAN party) is reaching 
hardcore college gamers and giving them 
a community.

Randy Stewart’s Network Gaming 
Club’s LAN parties have been rocking 
the scene for so long that you have to 
set your DeLorean to last millennium 
in order to return to the group’s 1998 
founding. At the time, their favorite 

The Network Gaming 
Club’s LAN-A-GEDDON 
is a prime example of 
establishing a vision for 
your LAN and planning 
accordingly. The NGC 
focuses on maintaining 
a small, tight-knit 
community, and its LAN-
A-GEDDON events usually 
draw around 20 to 25 
people every month. Don’t 
try to create the next 
DreamHack if that isn’t 
your style.
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“One of the fallacies of planning a 
LAN party is that it’s easy,” Stewart 
says. “It’s not. It’s a real job, and to 
do one right takes work.”

titles were Duke Nukem and Quake. 
Like many LAN parties, NGC LAN 
parties were small events, with the 
group holding court in garages and 
basements. Eventually, NGC outgrew 
its residential venues, formally be-
came a nonprofit organization, and 
e s tab l i shed  i t s  month ly  LAN-A-
GEDDON events. (Doing the math, 
that’s over 100 LAN-A-GEDDONs 
to date.) NGC has clearly moved on 
from Duke Nukem and Quake, but 
the group has maintained the personal, 
intimate feel of a smaller LAN party, 
keeping their events right around 20 to 
25 people.

“One of the fallacies of planning a 
LAN party is that it’s easy,” Stewart says. 
“It’s not. It’s a real job, and to do one 
right takes work.”

From Attendee To Admin
Most of our LAN party planning pros 

agree that there’s a staggering amount 

of behind-the-scenes work involved with 
setting up and running a LAN party.

“When I was first brought on as 
a FITES staff member, I was a mere 
attendee,” Van Patten says. “I was 
astounded at the behind-the-scenes 
details and involvement that went on 
while the attendees were racking up their 
frags. So many details had to fall in to 
the proper place, from power, to chairs, 
tables, thousands of feet of CAT 5 cable, 
extension cords, registration, tournament 
management, and even trash collection.”

“Nothing is as easy as it seems,” 
Stewart says, “and Murphy’s Law will be 
in full effect.”

Ever dealt with the frustration of a 
network or power outage when you were 
a LAN attendee? Try being on the other 
end of the problem, Catino says. “[As 
a LAN party admin] you are in charge. 
Every time the power goes out, the 
Internet hiccups, or something doesn’t go 
right, you are the person that caused the 

issue. As the host of an event, you need to 
be able to keep your cool in all situations, 
good and bad, and make quick decisions.”

Stewart says he’s experienced his share 
of LAN nightmares and has learned that 
a good LAN admin won’t be the first, last, 
and only line of defense when something 
goes wrong; plan to bring on a support 
staff that’s prepared to jump into action 
and keep a problem from becoming a 
worst-case scenario. He advises aspiring 
LAN party planners to recruit a building 
liaison who can address attendees’ venue 
concerns (and take those concerns to 
the venue’s management, if necessary), a 
tech support chief who can troubleshoot 
hardware and software troubles, and people 
who can fill in for other staff when needed. 
And the bigger your LAN gets, the more 
people you’ll need. (But we’ll get to that.)

Start Small
You’ll notice something in common 

with these LAN parties: None of them 
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began as massive events. Although it’s 
tempting to shout “Next one’s at my 
place!” as the next QuakeCon is winding 
down, we recommend you resist the urge 
to do so. Consider that your LAN party’s 
community and culture doesn’t exist yet. 
By keeping your first LAN to a modest 
size, you can focus on pulling off a great 
event for fewer people, which will keep 
your attendees coming back. As word of 
mouth spreads and you gain experience, 
your LAN party will grow organically.

None of our LAN experts recom-
mended planning for your first LAN to 
exceed 100 people, and most suggested 
keeping the number of available seats 
to 50 or less. “If you bill your event as 
a 100-person party and only 25 show 
up, you’ll still have a great time, but 
people may look at the event as a failure 
since you had so many open seats,” Van 
Patten says. Catino echoes Van Patten’s 
sentiments, adding that attendees will 
be more understanding of the inevitable 
snags you’ll run into if the LAN is set up 
for 50 guests vs. 500.

Generally speaking, your available 
resources will be the other reason to keep 
your first LAN to a manageable size. 
Agarwal considers power requirements 
and food as two of his significant 
considerations. He determines how 
much grub his budget will allow and 
how many systems/consoles his venue’s 
power infrastructure will support and 
calculates his LAN party’s attendance 
limit. Registration (which should also 
be mandatory) occurs before the day of 
the LAN, and those who sign up after 
reaching Agarwal’s predetermined limit 
put on a waiting list. Stewart and Van 
Patten also mention your own hardware 
limitations. Obviously, you have to have 
the networking gear to connect everyone 
together, and Van Patten cautions first-
timers against splashing out for enough 
equipment to support hundreds of 
attendees only to have a handful show up.

Achieve Venue Victory
Settling on an attendance limit and 

selecting a venue go hand in hand, 

Did you know about the dudes who were planning on bringing a Mako Reactor to your LAN 
party? Of course you did, but just in case you didn’t your event’s website should have clear 
rules about what attendees can bring. Even better: Set up a way for attendees to make 
special requests, which you can evaluate on a case-by-case basis. How cool would it be if 
someone set an overclocking world record at your LAN?
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obviously, but there are many more 
factors that should influence your 
decision than a given venue’s capacity. 
Before you make your reservation (and 
our admins agree that the sooner you can 
lock down a reservation, the better), you 
should at the very least ensure that the 
venue can meet your power and Internet 
needs, and at a price you’re willing to pay.

First, when determining a venue’s 
capacity, think in terms of power, not 
people. “A hotel’s banquet staff will be 
quick to tell you they can support your 
100-person event,” Van Patten says, “but 
they are thinking from a space standpoint. 
It’s the hotel’s engineering staff that will 
be able to tell you that [the venue] can 
support 100 people with the power you 
need. Visit the engineer. Walk with them 
to inspect the available power from the 
circuit box. Ensure that either you have 
access to the box during the event to reset 
any tripped breakers or that engineering 
with be present during the event to 
handle it for you.”

Making sure your LAN party’s Internet 
access is first-rate should be your next 
concern. “A place with great Internet is a 
must now,” Agarwal says. “The network 
can get so bogged down when the 
Internet is super slow.”

Van Patten agrees. “Sadly, in this age, 
you need to worry about Internet. Will 
it be available at your venue? Will you 
be able to use theirs? Do you have to 
bring your own cable modem and lock it 
down enough to allow Steam matching 
and email checking?”

Catino and Agarwal say that a venue’s 
hours of operation is often a restriction 
first-time LAN admins don’t consider. 
“Mention that your LAN party will run 
late into the evening or through the 
night,” Catino says. “Many venues assume 
you are just doing a day event like all of 
their other clients.”

Stewart places a lot of importance on 
secondary factors that, when planned 
for, can take your LAN party to the next 
level. “The right venue needs to be able 
to support the LAN by having the proper 
infrastructure, which includes but is not 

limited to tables, chairs, large power 
requirements, good air-conditioning, an 
overflow area, close restroom facilities, 
and nearby food services,” he says. “Also, a 
good PA system is one thing that can turn 
a good LAN party into great LAN party.”

After you find a venue that can supply 
what you need, remember that you’ll 
have to supply what they need: cold, hard 
cash. In most cases, venues will require 
a deposit up front to reserve your date, 
and if the place you’ve picked is more 

Now, we’re not suggesting you need to hold your LAN on a decommissioned aircraft carrier (unless the 
U.S. Navy happens to owe you a massive favor); rather, don’t be afraid to be creative when selecting 
your venue. An exotic location could help to draw a crowd, or a site geared toward public use, such as 
a community center or college gym, could be a great way to find a place for your LAN party without 
dipping too deeply into your own pocket.
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Ritz Carlton than Motel Four and a Half, 
you could be looking at a sizeable out-of-
pocket investment.

To recoup this cost quickly, your 
LAN’s website (your LAN party does have 
a website, doesn’t it?) should have some 
way for attendees to register and pay for 
their seats in advance. If you want to let 
attendees register without paying, be sure 
to give priority to those who prepay and 
indicate that prepaying is necessary to 
secure a seat at your LAN party.

When it comes to paying the full venue 
fee, Van Patten recommends negotiating 
a payment plan in your contract, which 
lets you pay incrementally as your ticket 
revenue starts rolling in. And on the 
subject of contracts, Van Patten says you 
should keep an eye out for surcharges you 
don’t intend to use (such as catering) and 
ask for clarification on anything in the 
contract you don’t understand.

All that talk of deposits, fees, and 
surcharges deflating your LANthusiasm? 

Don’t underestimate the power of free. 
Scoring a gathering place for your LAN 
without raiding your own treasury isn’t as 
easy, but with a little extra work, you can 
minimize the financial risk you take in 
your inaugural LAN party. 

“A first-time LAN party admin may be 
reluctant to shell out $1,500 to pay for a 
nice venue at a hotel’s convention center,” 
Stewart says. “I know I certainly wouldn’t 
want to and thanks to the sponsorship 
that the NGC has, we don’t have to.”

Any large gathering will have lines, but with proper planning, you can avoid having to deal with a manaconda before your event even begins. 
Try to front-load anything attendees have to do (registering, signing waivers, finding a seat), so they can just show up, bring in their rigs, 
and start gaming. Collecting payment ahead of time through your LAN party’s website will not only help you defray your initial setup but also 
eliminate the holdup caused when That Guy needs you to break a hundred at the door to pay for his spot.
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“Venues are abundant,” Van Patten 
says, “and don’t be afraid to think outside 
of the box. Hotels are usually people’s 
first thought . . . but don’t discount the 
possibility of using a church’s community 
room, fire/EMS station, or college gym.” 
University students and staff may have an 
advantage here if their school allows them 
to reserve campus facilities at no charge or 
a reduced rate.

Your LAN’s virtual venue can be as 
important as its physical venue. There’s 
no shortage of ways to establish an online 
presence for your LAN, and our admins 
use a variety of methods to promote 
their events and keep their respectively 
communities engaged. Whether you 
set up a dedicated site or use a hosting 
service, your LAN needs a website. 
Stewart’s NGC actually has several.

“We use one site (www.networkgam
ingclub.com) to tell the public who we 
are,” he says, “and this is paid for by our 
sponsors. We use another website (www.
meetup.com/LAN-Party) for management 
of our LAN party, and this is paid for 
by certain members of our club. The 
Meetup website offers all the amenities 
needed to properly run a LAN party—
things like keeping track of who’s coming, 
reservations, and having and displaying 
LAN party sponsors.  The best part is that 
you don’t need to be an HTML, PHP, 
or JAVA software expert to run it. It’s all 
built in.”

Facebook group pages are another 
popular option, and Agarwal says 
Overk i l l  LAN’s  Facebook group 
functions similarly to a message board. 
Catino also maintains a mailing list and 
blog in addition to running a website 
and Facebook page for the OSU Gaming 
Club’s LAN parties.

As mentioned earlier, your LAN’s 
website will let attendees register for the 
event, and ideally it should allow them 
to securely pay for their seat and choose 
their seating before the event takes place. 
Reserving a seat at your LAN party 
should include reserving a physical seat, 
since it lets you and your attendees know 
where everyone is sitting before the doors 

open. Having a mad scramble for seats 
at the beginning of your LAN party is 
something you want to avoid, and your 
LAN’s website should include a way to 
prevent that.

Power Up
As Van Patten says, ample power 

at your LAN is critical. “No one likes 
to have a brownout while playing. 
Nothing induces rage faster.” Providing 
enough power to keep your gamers’ rigs 
gassed up (and don’t forget the power 
demands of your LAN’s networking 
equipment, too) is one of the most 
important requirements you’ll need 
for a venue, but how much power is 
enough, exactly?

All four of our LAN admins say that 
one 20A circuit will support at least four 
enthusiast desktop systems; Catino says 
a 20A circuit might be able to handle 
as many as six desktops in a pinch, but 
Stewart cautions against putting that 
many systems on one circuit. Van Patten 

and the rest of the FITES event staff go 
with five systems for every 20A circuit 
and that this formula has worked well 
for them. “We have used that 5/20 ratio 
for years and have never had a problem,” 
he says.

Stewart also maps out a building’s 
power layout ahead of time, which in 
turn helps him plan his LAN’s physical 
layout. “I know ahead of time which areas 
I could draw more power from as more 
and more gamers would show up.”  

Not every gamer is going to bring the 
same setup, of course, and this can also 
affect your power preparations. Catino 
says OSU’s Gaming Club estimates 
that two laptops consume roughly the 
same level of power as one desktop, and 
Van Patten treats gaming consoles and 
“a properly sized TV” as equivalent to 
one desktop. FITES requires gamers with 
dual-display setups to purchase two seats, 
for both power and space considerations. 
The bottom line: Establish rules for what 
attendees are able to bring and plug in, as 

As Van Patten says, ample 
power at your LAN is 
critical. “No one likes to 
have a brownout while 
playing. Nothing induces 
rage faster.”
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Tournaments can be a double-
edged sword. They can be a 
ton of fun and can quickly build 
a community at your LAN that 
will be eager to attend your 
next party, or they can be an 
admin’s worst nightmare if they 
run too long and keep attendees 
from enjoying the rest of the 
event. As you plan your LAN, 
don’t go crazy with the number 
of tournaments you schedule, 
and be prepared for them to 
run long. When you’re trying to 
establish your LAN and build on 
success, consider informal or 
attendee-run tournaments to 
avoid the pressure of having to 
flawlessly execute a high-stakes 
tournament with big prizes.

everything with a cord is going to affect 
your power budget.

Unreal Tournaments
Although you should ultimately 

focus on hosting a fun, memorable 
event, there’s nothing wrong with a 
little competition. Tournaments have 
been a staple of LAN parties from the 
beginning, and whether you decide 
that your tourneys will award prizes 
or simply bragging rights, you should 
consider setting up a few formal, 
structured contests.

Agarwal, Catino, and Van Patten have 
all dealt with the fallout of scheduling too 
many tournaments for their respective 
LAN parties. “We used to have many 
tournaments,” Agarwal says, “and it 
became too much to manage, and we lost 
the community as a result.”

“Don’t try and squeeze in one more 
tournament just because you think you 
can,” Catino says. “I’ve organized multiple 
events with too many tournaments, and 

there is inevitably some sort of issue 
where we can’t get in contact with 
a participant. This slows down the 
tournament and hurts your event. If you 
do tournaments plan twice as long for 
the tournament that you think it will take 
and have very strict rules about making 
match times.”

Catino also suggests attendee-run 
tournaments. This way, competitive 
gamers can still get their tournament fix, 
but you won’t draw the ire of attendees if 
the tournament doesn’t run smoothly.

Stewart  says  that  tournaments 
are a great way to ensure good LAN 
attendance.  He chooses  to  have 
straightforward but clearly explained 
tournaments: “Use things like highest 
score, fewest deaths, best two out of three 
wins, or most goals in a game,” he says. 
“Prior to the LAN party, have a clear 
definition as to how you will determine 
the winner of the tournament.”

Stewart also likes to promote and 
advertise his tournaments at the event 

and suggests putting that PA system 
he mentioned earlier to good use: 
“Another requirement in making a good 
tournament into a great one is to have the 
tournament emceed over a loudspeaker 
or PA system. The best tournaments are 
those that are personality-driven by the 
LAN admin who’s putting it on. If the 
LAN admin has an outgoing personality 
and is excited about the tournament and 
talks it up during the LAN party, gamers 
will sign up in droves.”

What about games? Van Patten 
likes to offer both popular current 
titles (something like Black Ops II or 
Borderlands 2) and perennial LAN 
party favorites (think Left 4 Dead 2 or 
Counter-Strike). “We even had a 1v1 
Unreal Tournament 2004 event last 
year that surprisingly had a very large 
turnout,” he says. Stewart adds that 
console tournaments can be a great 
option, as well.

You can also choose to get the 
community involved in determining 
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Nothing brings a gamer back to a LAN faster than taking home a little hardware (and/or swag). 
Door prizes and giveaways will always be crowd-pleasers, but unless you want to take on a 
massive expense, you’ll want sponsors to help. Remember that planning to have sponsors can 
be just as time-consuming as planning the LAN itself. We recommend you begin your hunt for 
sponsors at the same time as you begin your search for a venue.

tournaments. Don’t be afraid to set up a 
poll on your website and put the decision 
to a vote. Letting your attendees have 
a say in your LAN party’s tournaments 
should provide a good base of committed 
players and help ensure that your 
tournaments are successful.

(Almost) Everything Else
Venue, power, seating limits, and 

tournaments should be your primary 
objectives, but a good LAN party admin, 
even a first-timer, needs to be prepared 
for lots of other things. Securing 
sponsorships, while not as easy to do 
when you’re just getting your event off the 
ground, can help in a number of ways. 
As Stewart suggested, you could really hit 
the jackpot with a sponsor(s) and end up 
having your venue fully paid for. “Local 
sponsors are the main reason the NGC 
exists to this day,” he says.

Most LAN parties rely on sponsorships 
for their giveaways and prizes, which 
can obviously help draw a crowd, but 
remember that old chestnut about free 
lunches. Acquiring sponsors can be more 
time-consuming than getting a venue, 
so start early and be prepared to go to 
battle. “Some sponsors may have special 
requirements that you have to meet,” 
Stewart says. “One sponsor I contacted 
wanted a video of the event as well as the 
award of the prizes, even an interview 
with the winner.

“Search the Internet and see what 
sponsors others have had at their 
LAN events. Get in touch with LAN 
organizers and find out who they know 
and how did they get in contact with 
those sponsors.”

If there’s one thing LAN partiers 
like, it’s free swag. If there’s one other 
thing LAN partiers like, it’s free grub. 
Stewart says that spending money on a 
nicer venue is ultimately better than using 
some of your budget on catering, but 
LAN-A-GEDDON does hook its guests 
up with doughnuts. If you want to be 
more magnanimous than that, Stewart 
suggests looking for catering options 
that stretch your dollar. Pizza is always 

a crowd pleaser, and Stewart says that a 
persistent LAN party planner should be 
able to find a pizza joint that can cut you 
a deal on the pies you order. Be sure to 
double-check with your venue about their 
rules regarding outside food and drink, 
whether you’re providing it or attendees 
are bringing it.

Just as you want to take steps to 
limit your financial liability, preparing 
a waiver that limits your legal liability 
is a smart move. “Waivers? Absolutely,” 
Agarwal says. “Waivers cover you from 
liability of personal possessions and if 
someone gets hurt. Everyone must sign a 
waiver that releases us from any liability 
of stolen possessions and hurt body 
parts.” Stewart says LAN-A-GEDDON 
doesn’t use a waiver due to its smaller 
size but agrees that a LAN party admin 
would be wise to include one as part of 
the event’s sign-in process.

You may also want to consider 
setting an age restriction for your event. 
The purpose here is twofold: You’re 
eliminating the possibility of minors 

attending your LAN party without an 
adult or guardian, and you also won’t 
get an earful from an angry parent of 
a child who got an earful of four-letter 
words from the guy next to him who 
just got fragged.

“We limit the age of our attendees only 
for maturity reasons,” Van Patten says. 
“Several of us are fathers and do not need 
our children or other people’s children 
exposed to some of the terms/phrases 
used at the party.”

Winners Plan, Planners Win
If you’re committed to starting your 

own LAN party, our battle-hardened 
LAN commanders have given you a solid 
foundation to architect your own LAN 
strategy. Give yourself enough time to 
plan for the controllable (and as much of 
the uncontrollable as possible), and you’ll 
be well on your to success.

Be sure to stop by next month, when 
we focus in depth on the business and 
staffing requirements of throwing an elite 
LAN party. ■
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I
ntel Extreme Edition processors have 
always represented the edge of speed 
and power available in consumer 

CPUs. They’re overclockable powerhouses 
ready to take on grueling content 
creation, multithreaded workloads, 3D 
rendering, and hardcore gaming—and 
emerge the victor.

But in order to stay on the edge of 
performance, the Extreme Edition line has 
to crown a new king every once in a while. 

“The target audience likes to see 
refreshes in high-end product lines every 
eight to 12 months,” says Intel high-end 
desktop platform marketing manager 
Tony Vera. “The Core i7-3970X provides 
such a refresh opportunity.”

This latest processor to sit on the 
Extreme Edition throne may seem a 
little familiar. The Core i7-3970X shares 
more than a little bit of its DNA with 
the Terror of 2012, the Core i7-3960X 
Extreme Edition. What we’re primarily 
interested in, of course, are the ways in 
which the new chip is different. 

Differences
Here’s the lowdown on the ways in 

which the Core i7-3970X improves the 
Extreme Edition breed. As you might 
expect, the new processor enjoys an 
increase in operating frequency over 
its predecessor. Whereas the Core i7-
3960X has a nominal running speed of 
3.3GHz, the Core i7-3970X has a base 
frequency of 3.5GHz. 

And when conditions are favorable, 
Intel Turbo Boost can kick in to raise the 
Core i7-3960X to 3.9GHz with one or 
two cores active. The new Core i7-3970X, 

Intel Core i7-3970X 
Extreme Edition
The Outer Limits

on the other hand, gets a Turbo Boost 
bump to a much more psychologically 
satisfying 4GHz. Note that these are 
factory default figures; being Extreme 
Edition processors, both chips feature an 
unlocked multiplier, so you can easily set 
your own frequencies according to your 
needs and preferences. 

Of course, all else being equal, a chip 
that runs faster is a chip that runs hotter. 
In order to give the Core i7-3970X its 
greater stock frequency—while it remains 

on the same 32nm process technology as 
its forerunner—Intel increased its thermal 
design power to 150W, a step up from the 
130W TDP of the former champion. This 
expanded heat envelope gives overclockers 
some additional frequency headroom, 
according to Vera. 

Regardless of whether you plan to 
overclock the Core i7-3970X or run it at 
its out-of-the-box speed, you’ll need to 
use a highly effective cooler with it. (The 
processor does not come with a heatsink 

Intel’s X79 Express chipset complements the Core i7-3970X through an LGA2011 socket.
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Regardless of whether you plan to overclock the Core i7-
3970X or run it at its out-of-the-box speed, you’ll need to 
use a highly effective cooler with it. (The processor does 
not come with a heatsink in the box.) Intel says that its 
standard, compact heatsink/fan combo isn’t enough to cool 
this Extreme Edition processor, so let’s take a look at some 
of your heat management options. 

Most users will tend to go with a tower-style air cooler 
outfitted with heatpipes. Relatively inexpensive in the scheme 
of things, a sizable heatsink/fan combo can remove heat 
effectively at very low sound levels. A big fan (or fans), such 
as a 120mm example, can move a lot of air without needing 
to spin its blades very fast. As a result, you can keep even 
your overclocked Extreme Edition warrior within parameters, 
and without busting your budget to do it. 

Another option—one that’s grown popular in its few 
years of existence—is a factory-filled, maintenance-free 
liquid-cooling setup. One of these consists of a cold plate 
(waterblock) and a radiator/fan unit that are prefilled with 
coolant and permanently connected to each other by flexible 
tubing. There’s also a pump, often integrated into the cold 
plate, to keep the fluid moving. Besides the convenience of 
a maintenance-free system, a liquid-cooler also gives you 
the ability to chill a chip in tight quarters, such as a low-
profile case. Its waterblock is quite compact compared to 
a tower-style heatsink, although you do need to be able to 
mount its bulky radiator somewhere inside or outside the 
case. You can buy a closed-loop liquid-cooler from a variety 

of manufacturers, including Intel, which sells its own Asetek-
designed solution.

Of course, you can always opt for a full-blown, traditional 
liquid-cooling setup that you assemble and fill yourself. It 
takes more work to bring a system like this together, but it 
does have the significant advantage of customizability. You 
can choose the components you want, cut the tubing to fit 
perfectly, and even tint the coolant to match your PC’s color 
scheme if you like. If, however, you choose to watercool 
your graphics card(s) and motherboard chipset with the 
same system, situate those components downstream from 
your Extreme Edition CPU in the coolant circuit. That is to 
say, the cool liquid coming from the radiator should chill 
your PC’s processor first before moving on to your GPU(s) 
and other hot silicon. 

Whichever type of heat dissipation system you select, 
make sure that it’s compatible with a Socket LGA2011 mother-
board before you plunk down your money. Most heatsinks and 
watercoolers will fit a variety of socket types using various 
brackets and other hardware. Check the specs on the box or 
online before you buy.

Oh, and don’t forget to verify that a cooler fan’s speed 
can be automatically controlled via PWM (pulse width 
modulation). This type of fan speed regulation can coax the 
quietest operation from the cooler when the thermal load is 
light, that is to say, when you’re not working your processor 
very hard. You can identify a PWM fan or motherboard 
header by its 4-pin connector. 

Taming The Beast

Intel offers this closed-loop 
cooler for processors such as 
the Core i7-3970X.
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in the box.) Intel recommends using a 
sizable tower/heatpipe model or a liquid-
cooling setup, such as the company’s own 
Asetek-designed, closed-loop solution. 
(See the “Taming The Beast” sidebar in 
this article for more information on your 
cooling options.)

Pedigree
Let’s take a look at the forerunner 

to the Core i7-3970X, as its lineage 
gives good insight into the chip’s new 
significance and capabilities. 

Released more than a year ago, 
the  Core  i7-3960X was  the  f i r s t 
s ix-core,  LGA2011 version of the 
2nd Generat ion Core processors , 
designated Sandy Bridge-E. It was 
the replacement for the Core i7-
990X Extreme Edition (3.46GHz, 
6C/12T, 12MB L3 cache) built for 
the LGA1366 socket. Both chips used 
Intel Hyper-Threading Technology, 
which meant that each could throw up 
to 12 virtual cores at software coded to 
take advantage of it. 

However, the Core i7-3960X also 
introduced quad-channel RAM support 
to the consumer world, in contrast with 
the triple-channel Core i7-990X. In 
addition, the Core i7-3960X doubled 
the memory bandwidth of the older 
processor, ratcheting RAM throughput 
from 25.6GBps up to an amazing 
51.2GBps.

The Core i7-3960X also came with 
new AVX (Advanced Vector Extensions) 
multimedia instructions. These give 
optimized software the benefits of faster 
3D rendering and physics floating 
point calculations. Finally, the Core 
i7-3960X’s bigger cache and lower 
latencies helped it to show up the 
previous king, the Core i7-990X, in 
various benchmarks, despite a 166MHz 
clock frequency deficit.

The new Core i7-3970X, like the 
Core i7-3960X, is a Sandy Bridge-E 
(2nd Generat ion Core)  processor 
manufactured using 32nm lithography, 
in contrast  to  the 22nm process 
technology used to create Intel’s Ivy 
Bridge (3rd Generation Core) chips. 

Onboard is a huge 15MB of Intel 
Smart Cache, which is L3 memory that 
is shared among the cores. (Actually, 
there is more cache memory on the 
die, along with a couple more cores, 
but they’re disabled at the factory. 
Intel badges fully functional Sandy 
Bridge-E chips as Xeon E5 26XX server 
processors with eight cores and 20MB 
Intel Smart Cache.)

On The Job
Like its predecessor, the Core i7-

3970X mount s  to  a  compat ib l e 
mainboard with a FCLGA (flip chip 
land grid array) 2011 socket, also 
known as Socket R. “Compatible” 
in this case means a motherboard 

founded upon the Intel X79 Express 
chipset, which comes with support 
for a 20Gbps DMI (Direct Media 
Interface) 2.0 data link among the 
main chips.

The Core i7-3970X also supports up 
to 64GB of memory in a quad-channel 
configuration. More specifically, the 
RAM compatible with this Extreme 
Edition processor is  unregistered, 
non-ECC DDR3 rated at speeds of 
1,066, 1,333, 1,600MHz or higher 
through XMP overclocking profiles. 
The  ch ip  suppor t s  up  to  e i gh t 
DIMMs, which of course depends 
u p o n  t h e  n u m b e r  o f  m e m o r y 
module slots built into a particular 
motherboard. Like the Core i7-3960X 

A black box and the words “Extreme Edition” let you know that the 
Core i7-3970X has an unlocked multiplier for overclocking. 
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before it ,  the new Core i7-3970X 
supports up to 51.2GBps of memory 
bandwidth, or 12.8GBps per channel. 

Another big advantage of the Sandy 
Bridge-E is its high number of PCI-E 
lanes for communication with other 
devices, such as video cards. The Core 
i7-3970X sports a total of 40 PCI-E 
2.0 lanes, making it easily capable of 
handling triple and quad GPU scenarios. 
Again, it falls to the manufacturer of the 
motherboard to provide enough slots 
of the right physical length and spacing 
for a 3- or 4-way CrossFireX or SLI 
configuration. The board manufacturer 
also has responsibility for the allocation 
of all those lanes, and must decide how 
best to distribute them according to the 
intended uses of the motherboard. In 
other words, you should buy a board 
that has been designed to handle your 
specific applications. 

Along with the AVX rendering and 
physics extensions we mentioned above, 
there are some other instructions and 
optimizations Intel baked into the Core 
i7-3970X. HD Boost incorporates a 
large group of these, including the 
SSE4 instruction set. Applications 
optimized for SSE4.2 can benefit 
from the performance of one 128-bit 
instruction issued every clock cycle, 
among other things. Also built into the 
Core i7-3970X is hardware acceleration 
for AES-NI (Advanced Encryption 
Standard New Instructions) decryption 
and encryption jobs. 

Carrying The Banner
All told, the new Intel Core i7-3970X 

Extreme Edition is eminently capable 
at content creation, 3D rendering, 
and gaming, not to mention all the 
ordinary desktop tasks you’ll encounter 
in between. It’s a premium product that 
carries a premium price, but it delivers 
top performance where it counts. It’s just 
the chip to carry the Extreme Edition 
standard forth in 2013. ■

Intel Core i7-3970X Extreme Edition Specifications

Type 6-core, 12-thread

Process technology 32nm

Family 2nd Generation Core (Sandy Bridge-E)

Socket LGA2011

L2 memory 256KB (x6)

L3 memory 15MB Intel Smart Cache (shared) 

Stock frequency 3.5GHz

Turbo Boost 2.0 frequency 4GHz

Multiplier Unlocked

Thermal envelope 150W TDP

Overall dimensions 52.5mm x 45.0mm

Connectivity 40 PCI-E 2.0 lanes

Chipset compatibility X79 Express

Chipset interface DMI 2.0

RAM compatibility Up to 64GB (8 DIMMs) of quad-channel DDR3-1066/1333/1600

Instruction sets & optimizations Intel AVX (Advanced Vector Extension), SSE4.2, AES-NI

Voltage 0.6V to 1.35V

The underside of the Core i7-3970X package 
shows off its 2,011 contacts.
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Modify the Icon and Position strings for each entry.

idea to create a backup before making any 
Registry tweak, no matter how small. To 
do this, go to the Win8 Start screen and 
type regedit, and then press ENTER. This 
launches the Win8 Registry Editor. Click 
File, Export, and then choose a location for 
the backup, name the file, and then click 
Save. A Registry backup isn’t a magic wand, 
so take care when making Registry changes 
and follow our instructions carefully.

Lock It Up
The first command we’ll build is the 

Lock command, which is particularly 
nice since the Lock command isn’t 
available from the Power options in the 
Charms menu. Start by launching the 
Registry Editor. From the left pane of 
the Registry Editor, double-click the 

HKEY_CLASSES_ROOT folder to 
expand it, scroll to and double-click 
DesktopBackground, then double-click 
Shell to expand that folder. This is where 
we’ll be making all of our Registry edits. 

Next, right-click the Shell folder, click 
New, Key, and then type Lock Computer
to name the key. Right-click the Lock 
Computer folder, click New, click String 
Value, type icon, and then press ENTER. 
Right-click the icon string, click Modify 
and type shell32.dll,-325 in the Value 
Data field, and then click OK to close the 
string. Right-click the Lock Computer 
folder, click New, click String Value, type 
Position, and then press ENTER. Right-
click the Position String, click Modify and 
type Bottom in the Value Data field, and 
then click OK to close the string.

Right-Click To Initiate Shutdown, Restart, Lock, 
Hibernate, & Sleep In Windows 8

L ast month we walked you through 
a few tweaks that help make the 

Windows 8 Start screen more game-
friendly. This month, we’re focusing our 
project on the Desktop Mode, where 
enthusiasts will spend most of their time 
anyway. In Win8, to shut down, restart, or 
put the system to sleep, you need to move 
the cursor to the upper-right corner of the 
screen to make the Charms menu appear, 
click Settings, Power, and then chose the 
appropriate action. For this project, we’re 
tweaking the Registry to take the Windows 
shutdown commands back. 

Backin’ Up, Backin’ Up . . .
Editing the Registry isn’t difficult, but 

making a mistake can render your system 
unbootable. That’s why it’s always a good 
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Accessing the Charms menu to power 
cycle your Windows 8 PC can be tedious.

Now we just need to associate the com-
mand to an application. To do this, right-
click the Lock Computer folder, click 
New, Key, type command, and then press 
ENTER. Next, double-click the (Default) 
string and then type Rundll32 User32.
dll,LockWorkStation in the Value Data 
field. Close the string by clicking OK. 

To see if it worked, right-click any-
where on your Desktop, then scroll to 
and click Lock Computer; you should 
instantly see the Win8 lock screen. 

Rapid Restart
The next command we’ll build is 

probably one of the most used of all the 
shutdown commands, the Restart com-
mand. Just like before, we’ll be making our 

changes in the HKEY_CLASSES_ROOT\
DesktopBackground\Shell folder. Right-
click the Shell folder, click New, Key, then 
type Restart Computer to name the key. 
Right-click the Restart Computer folder, 
click New, click String Value, type icon,
and then press ENTER. Right-click the 
icon string, click Modify, type shell32.
dll,-221 in the Value Data field, and then 
click OK to close the string. Right-click 
the Restart Computer folder, click New, 
click String Value, type Position, and then 
press ENTER. Right-click the Position 
string, click Modify and type Bottom in 
the Value Data field, and then click OK to 
close the string.

To associate the command to an appli-
cation, right-click the Restart Computer 
folder, click New, Key, type command, and 
then press ENTER. Next, double-click the 
(Default) string and then type shutdown.
exe -r -t 00 -f in the Value Data field. Close 
the string by clicking OK. 

To see if it worked, right-click anywhere 
on your Desktop, scroll to and click Re-
start Computer. Your computer should 
immediately shut down and restart. 

Shut It Down
Adding the shutdown command to your 

Desktop context menu is performed in a 
similar fashion. Again, right-click the Shell 
folder in the HKEY_CLASSES_ROOT\
DesktopBackground folder, click New, 
Key, then type Shut Down Computer to 
name the key. Right-click the Shut Down 
Computer folder, click New, click String 
Value, type icon, and then press ENTER. 
Right-click the icon string, click Modify 
and type shell32.dll,-329 in the Value Data 
field, and then click OK to close the string. 
Right-click the Shut Down Computer 
folder, click New, click String Value, type 
Position, and then press ENTER. Right-
click the Position String, click Modify, type 
Bottom in the Value Data field, and then 
click OK to close the string.

To associate the command to an 
application, right-click the Shut Down 
Computer folder, click New, Key, type 
command, then press ENTER to create 
the folder. Next, double-click the (Default) 

string, and then type shutdown.exe -s -t 
00 -f in the Value Data field. Click OK to 
close the Edit String dialog box. 

Now when you right-click anywhere 
on your Desktop, scroll to and click Shut 
Down Computer, your computer should 
shut down. 

Put It To Sleep
The next context menu tweak we’ll 

perform adds the Sleep command to the 
context menu that appears when you right-
click the Desktop. The Sleep command 
uses a minimal amount of power to 
leave the RAM active, but it shuts down 
the display, hard drives, and most other 
components of the system. When you 
wake the system, it resumes right where 
you left off, usually in just a few seconds. 

Navigate to HKEY_CLASSES_ROOT\
DesktopBackground folder and expand it 
by double-clicking. Next, right-click the 
Shell folder, click New, Key, then type Sleep 
Mode to name the key. Next, right-click the 
Sleep Mode folder, click New, click String 
Value, type icon, and then press ENTER. 
Right-click the icon string, click Modify, 
type shell32.dll,-331 in the Value Data 
field, and then click OK to close the string. 
Right-click the Sleep Mode folder again, 
click New, click String Value, type Position,
and then press ENTER. Right-click the 
Position string, click Modify,  type Bottom
in the Value Data field, and then click OK 
to close the string.

Now that the Desktop context menu 
has an entry for putting your PC to sleep, 
it’s time to associate that with a command 
that’ll actually make it happen. Right-click 
the Sleep Mode folder, click New, Key, type 
command, then press ENTER to create 
the folder. Next, double-click the (Default) 
string, type rundll32.exe powrprof.
dll,SetSuspendState in the Value Data field, 
and then click OK to close the dialog box. 

Now when you right-click anywhere 
on your Desktop, scroll to and click Sleep 
Mode, your computer should go to sleep. 

Instant Hibernate
Putting your computer into a hibernate 

state copies everything in RAM, including 
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This is what your right-click menu 
will look like when you’re finished. 

You need to generate a Command key for each function you add to the context menu.

any open documents and programs, to the 
hard drive and then shuts the system down. 
This mode is a great way for notebook 
users to save battery life, but waking from 
hibernate takes about as long as a cold boot. 

To begin, make sure hibernation is 
enabled on your system. Press Windows 
Key-X and click Run. Next, type powercfg.
cpl and click OK. In the Power Options 
Properties, click Choose What The Power 
Buttons Do from the left side of the Power 
Options window and put a check in the 
Hibernate box under Shutdown Settings. 
Click Save Changes and close the window.

Navigate to HKEY_CLASSES_ROOT\
DesktopBackground folder and double-
click it. Right-click the Shell folder, click 
New, Key, then type Hibernate Computer
to name the key. Next, right-click the 
Hibernate Computer folder, click New, 
click String Value, type icon, and then 
press ENTER. Right-click the icon string, 
click Modify, type shell32.dll,-16771 in 
the Value Data field, and then click OK to 

close the string. Right-click the Hibernate 
Computer folder again, click New, click 
String Value, type Position, and then press 
ENTER. Right-click the Position string, 
click Modify, type Bottom in the Value Data 
field, and then click OK to close the string.

The Desktop context menu now has an 
option that puts your PC into a hibernate 
state, but before it will work, we need to 
associate that with a command. Right-click 
the Hibernate Computer folder, click New, 
Key, type command, then press ENTER 
to create the folder. Next, double-click 
the (Default) string, type rundll32.exe 
powrprof.dll,SetSuspendState 0,1,0 in the 
Value Data field, then click OK to close the 
dialog box. 

We can close the Registry Editor now 
that all of our Registry changes are com-
plete. To try out your hibernate command, 
right-click anywhere on your Desktop, 
scroll to and click Hibernate Computer, and 
your PC should immediately enter a 
hibernate state. ■
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Windows Tip Of The Month: View Shell32.dll Icons
This month’s project makes heavy use of the operating system’s Shell32.dll. The 
icon string of each of our tweaks includes Shell32.dll, followed by a hyphen and 
a number. This number refers to an icon image contained within the Shell32.
dll. To determine which numbers refer to which icons, we need a utility that can 
extract (or at least reveal) icons contained within the DLL. 

We used NirSoft’s IconsExtract v1.47 (www.nirsoft.net/utils/iconsext.
html). After installing the utility, launch it. By default, the utility will look 

up Windows 8’s Shell32.dll, which is located in C:\WINDOWS\system32\. 
Uncheck the Cursors box and then click Search For Icons. Each icons is 
named Shell32.dll, followed by a number. You can input different Shell32.
dll numbers in the strings above to change the icons that appear in your 
desktop context menu. For instance, if you don’t care for the hibernation 
icon we recommend, you can replace shell32.dll,-16771 in our tutorial 
with shell32.dll,-42, which is a lush green tree icon. Editing the Registry 
has never been more fun.

NirSoft’s 
IconsExtract
v1.47 lets 
us peer into 
the depths of 
Shell32.dll.

➜

➜ Now that’s a 
lot of icons. 
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lets you extract objects and put them 
into another image, which allows you 
to do things like adding a relative to a 
family photo taken at an event the relative 
couldn’t attend.

Instant Fixes
With Photoshop Elements 11, Adobe 

has added one-step picture-editing short-
cuts, and they work great when you need 
to quickly edit large batches of photos. 
For example, you’ll find shortcuts for 
color, contrast, and lighting, as well as 
repair and clutter removal tools. Adobe’s 
Photomerge technology also gives you 
the ability to combine the best options 
from a series of photos, which is great for 
creating panoramas, fixing group shots, 
and improving lighting. The Spot Healing 
Brush can blend or remove unwanted 
photo elements by blending the spot with 
the existing background. Have any old 
or torn photos that need touching up? 
Photoshop Elements 11 can fix those, too. 

Get Artistic
The newest version of Photoshop Ele-

ments includes new filters for Comic, 
Graphic Novel, and Pen & Ink, so you 
can easily turn a photo into an illustration. 
You can add new dimensions to photos 
by adding things such as drop shadows, 
bevels, glow effects, and other layers. 
Photoshop Elements 11 also provides 
you with easy ways to create personalized 
calendars, scrapbook pages, greeting cards, 
and other DIY photo projects. Most 
layouts offer drag-and-drop interfaces, 
and you can move the photos anywhere to 
customize the various graphics. 

Share
Once you’ve finished a project, you’ll 

be able to post in online and share it 
with others. Built-in connectivity is 
provided for Vimeo, YouTube, Facebook, 
and email. ■

Photoshop Elements 11
$99.99 (Upgrade $79.99)
Adobe
www.adobe.com

A dobe Photoshop Elements has long 
been a popular photo-editing choice 

for consumers, and version 11 provides a 
variety of new features that help to further 
solidify it as a smart buy. 

Upgraded Interface
Adobe has refreshed the interface to 

reflect the user-friendly design found in 
its full Photoshop product. For example, 
you’ll find Quick, Guided, and Expert 
editing modes that make it easy to 
navigate settings and prevent you from 
being overwhelmed with editing options. 
The Guided Edits mode even features 
professional effects, such as high- and 
low-key lighting. You’ll be able find see 

available effects and other editing tools 
in the Action Bar, and big icons are now 
present to make it easy to choose from the 
available options.

Image Management
The Organizer tool built into Photo-

shop Elements now can automate the 
search for multimedia on your computer, 
and there are new ways for you to 
structure photos. For example, Photoshop 
Elements 11 now lets you categorize 
photos based on the people in the 
images, the places where they were taken 
(thanks to Google Maps geotagging), 
or by events. Adobe has also added its 
Intelligent Photoshop technology that 

What’s New: Adobe 
Photoshop Elements 11
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Quicken Premier 2013 provides rankings 
for top stocks, and you can sort by a given 
rating, risk level, or return level to suit 
your investing goals. The new edition 
can also display the various taxes on your 
investments, so you can get the most 
back on your tax returns. For instance, it 
will track cost basis and estimate capital 
gains—and you can export all of the data 
directly to TurboTax.

Where Is Your Money Going?
Quicken Premier 2013 will break down 

your spending by category into a convenient 
pie graph that makes it easy to figure out how 
you spend. You can have Quicken Premier 
2013 display any given time period, so you 
can analyze month-to-month or year-over-
year costs. You can even select specific slices 
of the pie to see what kind of purchases or 
expenses made up the amount. ■

Quicken Premier 2013
$99.99
Intuit
quicken.intuit.com

T he big new feature in Quicken 2013 is 
compatibility with secure mobile apps on 

the iOS, Android, and Kindle platforms, so 
you’ll be able to keep track of your finances 
both at home and on the go. You’ll also be 
able to receive text message and emtail alerts 
about action items, such as low balances, 
upcoming bills, and unusual spending, to 
provide you with a true, real-time picture of 
where you stand with your money.

Budget Enhancements
Quicken Premier 2013 now offers a full-

year view that makes it easier for to plan a 
monthly budget. A net amount at the top 
of the screen will indicate if you’re spending 
more than you make in a given month. The 
full-year plan allows for monthly or seasonal 
expenses, such as planned extra spending 
for a birthday or vacation. Another key 
improvement to the software’s budgeting 
aids is Quicken Premier 2013’s ability to 
automatically incorporate loan information, 
and there’s also a dashboard where you can 
monitor your pay-off progress and see the 
amount of interest you’ve paid against the 

loan. A new Savings Goals tab will help you 
to achieve investment objectives.

Search
Tired of trying to find a specific charge 

among your long list of debits? With 
Quicken Premier 2013, you’ll be able to 
sort by accounts, dates, spending category, 
and other fields, so you’ll be able to quickly 
track the money in question. Intuit has also 
designed Quicken Premier 2013 to let you 
hide non-essential and closed accounts, so 
dead and unused accounts won’t take up 
valuable screen real estate. You also won’t 
need to find bill due dates, because Quicken 
Premier 2013 can create reminders for 
payments based off of your previous bills.

Investment Power
Quicken provides the tools to optimize 

your portfolio and analyze stock options. 
For example, Quicken Premier 2013 can 
provide you with risk vs. return graphs that 
will allow you to adjust asset allocation for 
best performing investments. To help you 
make better buying and selling decisions, 

What’s New: Quicken Premier 2013
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This month’s roster of software updates includes the latest code for your 
Intel, Gigabyte, SuperMicro, and iBuyPower devices. 

management software. The Toolbox is 
more comprehensive than the Firmware 
Update Tool listed previously, and it also 
contains the same fix for the Intel SSD 
335 Series—namely, a firmware update 
to address incorrect reporting of the E9h 
media wear indicator value.

downloadcenter.intel.com

Lucidlogix VIRTU MVP 2.1.221
Downloadable from GIGABYTE, this 

update for Lucidlogix graphics accelera-
tion software is compatible with the board 
manufacturer’s Intel 7 Series and AMD 
FM2 series models. This includes the 
popular GA-Z77X-UP7 based on Intel’s 
Z77 chipset. 

www.gigabyte.us/support-
downloads/support-downloads.aspx

Driver Bay 
GIGABYTE SATA RAID/AHCI 1.0.0.1

This new SATA driver contains a 
hotfix for GIGABYTE’s GA-Z77X-UP5 
TH, GA-X79S-UP5-WIFI, and other 
motherboards. GIGABYTE directs 
you to install it after you install Intel 
Rapid Storage Technology with Smart 
Response v11.6, which we found on the 
same page.

www.gigabyte.us/support-
downloads/support-downloads.aspx 

iBUYPOWER Fingerprint Driver 
1.6.1.341

A new biometric security device driver 
is all set for your iBUYPOWER note-
book. This Windows 7 driver update 
(available in separate downloads for 
Windows 7 and 8) is intended for the 

Software Updates 
GIGABYTE Xpress Recovery2 
1.01.121029

Users of GIGABYTE motherboards 
can now get the newest edition of the 
company’s backup and recovery utility. 
Xpress Recovery2 1.01.121029 supports 
boards with a variety of chipsets and Intel 
sockets LGA1155/1156/1366 or AMD 
AM2/2+/3/3+ sockets. The download 
comes in an ISO image format intended 
for burning to a CD.

www.gigabyte.us/support-
downloads/support-downloads.aspx

GIGABYTE EZ Setup B12.1121.1
A new version of this GIGABYTE 

motherboard utility is now available for 
download. Version B12.1121.1 adds sup-
port for Intel 7 Series-based mainboards 
such as the GA-Z77X-UP7. GIGABYTE 
remarks, however, that support can vary 
by model.

www.gigabyte.us/support-
downloads/support-downloads.aspx

Intel SATA Solid-State Drive 
Firmware Update Tool v1.93

This aptly named utility brings your 
Intel SSD up to date. The latest edition, 
version v1.93, adds support for the 335 
Series and corrects an issue regarding the 
reporting of the E9h media wear indicator 
value. The Tool also supports 520, 510, 
and 320 Series, X18, and X25 Intel SSDs. 

downloadcenter.intel.com

Intel Solid-State Drive Toolbox 3.1.2
In other Intel SSD news, here’s the 

newest iteration of the tech giant’s SSD 

Battalion 101 P150EM Gaming Lap-
top, as well as models P151EM and 
P170EM. Breathe easier at your next 
LAN party with the knowledge that your 
gaming laptop has the latest fingerprint 
scanner security.

www.clevo.com.tw/en/e-services/
Download.asp 

Intel LAN Driver (i350 GbE) v17.3
Supermicro customers can now access 

an updated Gigabit Ethernet adapter 
driver for Windows. Version 17.3 of In-
tel’s LAN driver is intended for Super-
micro GPU SuperWorkstations such as 
the 7047GR-TPRF. It’s also compatible 
with certain Supermicro motherboards, 
including the X9DAE.

www.supermicro.com/support/
resources 

Intel PROSet/Wireless Software and 
Drivers 15.3.1

It’s time for an update for your Cen-
trino or other Intel 802.11n Wi-Fi 
adapters, including the Intel Centrino 
Advanced-N + WiMAX 6250. De-
pending on the capabilities of your 
hardware, this release adds support for 
Bluetooth High Speed Protocol, which 
leverages Wi-Fi to transfer data at up to 
24Mbps. The new drivers are for Win7 
(64-bit and 32-bit) as well as WinXP. 
That said, Win7 users also get the Intel 
My WiFi Dashboard application with 
support for Wi-Fi Direct, which turns 
your laptop into a hotspot for up to 
eight devices.

downloadcenter.intel.com 

Upgrades That’ll Keep You Humming Along
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Inside The World Of Betas

what we appreciate most about Norton Zone 
is its minimalist interface and pre-sharing 
virus scanning.

As part of this beta build, Norton Zone 
includes 5GB of storage; you can access the 
service from your Windows PC, Mac, iPad, 
iPhone, or Android device. ■

Socl is a promising option for hobby-
oriented social connectivity. Users should be 
aware that at present inappropriate content 
appears sporadically, but we’re confident this 
is on Microsoft’s radar.

Check out Socl for yourself to see if 
you’re into to riffing, joining a Party, or 
designing innumerable collages. ■

contributors to share a file). The Activities 
section is essentially your history feed.

There aren’t any obvious bugs plaguing the 
web beta from what we’ve seen. The Norton 
Zone iPad app did unexpectedly quit after 10 
minutes of use, but we were promptly asked 
to send a report to fix the issue. Predictably, 

posts or comments if it “makes you smile.” 
A comment is a called a “riff”. And, when 
you click Me and select Conversations, 
you’ll see your communication with 
other Socl users. Parties are not unlike 
mediacentric chat rooms, in which a Socl 
group can create a playlist or video lineup to 
experience together. 

B ecause Symantec is on the pulse of what 
users need to protect and back up data, 

it’s no surprise that it has rolled out Norton 
Zone, a cross-platform, encrypted file sharing 
service. What differentiates Norton Zone 
from similar services, however, are secure file 
transactions and autonomous content control. 

Norton Zone is organized into five sections 
that include My Files, Favorites, Public Links, 
Activities, and My Trash. Your personal files 
and folders reside in My Files, from which 
you can manage any of the following actions: 
sharing, posting a comment, labeling favorite 
items, downloading, renaming, moving, and 
deleting. To give others access to a file for a 
limited time period, you can create a public 
link, set a maximum number of downloads 
for recipients, and control them from their 
designated section. (You can also invite 

D on’t compare Microsoft Socl to every 
other established social media network 

(Tumblr, Pinterest, Twitter, etc.), because 
it’s an interactive entity all its own. It has 
a collage-style visual feed. You can follow 
interests and people. Plus, there are Parties 
(more on that later). Beyond all of this, it’s a 
new online community where you can stake 
your claim, connect, and be yourself.

Now that Socl is open for public testing, 
you can start an account using your Facebook 
or Microsoft login info. Even before you sign 
up, Microsoft invites you to immediately 
“create your own collage in seconds.” This 
prompt is true, in fact: Click Type A Topic To 
Create A Post, enter a search topic, and Socl 
whisks you off to new page where you can 
drag and drop items to tiles of varying size. 

Observant users will notice that Socl has 
its own vernacular. For instance, instead 
of “Liking,” you will click an emoticon on 

Norton Zone

Microsoft Socl

Norton Zone
Publisher and URL:

Symantec, 
www.nortonzone.com

ETA: 2013
Why You Should Care: 

Symantec brings a simple 
and secure file sharing 
interface to the cloud.

Microsoft Socl
Publisher and URL: 
Microsoft, www.so.cl
ETA: 2013; no other 
details available yet

Why You Should Care:
It’s Microsoft’s experiment 

in collage-based online 
community.
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I f you went online to shop around 
Thanksgiving 2012, you were pretty 

likely to find a deal, and not just on 
Black Friday. The combination of more 
web-savvy shoppers and marketers 
looking for new ways to cash in on 
the post-Turkey Day bonanza has 
culminated in many online retailers 
extending online promotions to include 
Thanksgiving, Black Friday, Cyber 
Monday, and Cyber Week.

But the changes in holiday shopping 
go beyond having more days to go online 
and get great deals. People are increasingly 
using a hybrid of in-store and online 
retail presences along with mobile devices 
to make their decisions and purchases. 
In other words, technology is changing 
holiday shopping forever.

A Pretty Good Year For Retail
In 2012, ecommerce spending totaled 

more than $20.4 billion for the period 
extending from Nov. 1 to Nov. 30, a 15% 
increase over the same period in 2011. 
The numbers were particularly boosted 
due to increases on Thanksgiving Day (a 
32% increase from $479 million to $633 
million), Black Friday (a 28% upgrade from 
$816 million to $1.04 billion), and Cyber 
Monday ($1.25 billion to $1.46 billion). 
The mark of $1.46 billion on Cyber 
Monday is believed to be the largest online 
spending day ever, according to comScore.

Thanksgiving. The day before Black 
Friday is one that most people haven’t 
traditionally associated with online 
shopping, but this year Experian found 
that retail traffic increased by 43% from 
November 21st to November 22nd. And 
compared to 2011, online traffic increased 

Look Out, Black Friday
Extended Promotions & New Ways To Shop Are 
Changing Holiday Shopping

This year, the United Way promoted Giving Tuesday on its website.

Web analytics firm comScore reports that online holiday spending was way up in 2012.
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6% in 2012. The top five retail websites 
on Thanksgiving include Amazon, Wal-
Mart, Target, BestBuy, and Sears. Best Buy 
showed the biggest day-over-day growth 
with 104% increase in web traffic. All 
of this data tells us that despite the big 
family get together, people are still making 
time to get online and begin their holiday 
shopping. It has also grown into the third 
biggest online shopping day of the year.

Black Friday promotions. A report 
on Black Friday shopping from IBM 
found that online sales were led by a few 
industries. Department stores saw sales 
grow by 16.8% over online purchases on 
November 23rd, 2011, and the home 
goods category reported a 28.2% increase 
over 2011—based on information from 
IBM’s Digital Analytics Benchmark. 
Experian noted some of the big movers on 
Black Friday, the top of which included the 
Apple Store site that experienced a 99% 
day-over-day increase from Thanksgiving.

These numbers contrast starkly when 
you examine data from ShopperTrak, 
which found that brick-and-mortar sales 
actually decreased by 1.8% vs. 2011. 
Additionally, ShopperTrak found that 
foot traffic increased 3.5% over 2011, so 
increasing in-store visits are not equating 
to an increase in purchases. 

Cyber Monday. November 26th has 
been the biggest online spending day for 
a couple of years now, and IBM indicates 
that Cyber Monday sales were up more 
than 36% over Black Friday. Intriguingly, 
the average value of each purchase decreased 
by 6.6% to $185.12, but people shopped 
with a greater frequency than in the past, 
which accounts for the dramatic uptick in 
sales. It also suggests that people are also 
becoming smarter about using the web to 
check on deals and find promotions, such 
as free shipping or blockbuster promotions.

Cyber Monday sales  peaked at 
11:25am EST, according to IBM, which 
would put many shoppers in front of 
a work computer. comScore indicated 
that purchases made from devices at 
home barely surpassed those made from 
work devices with a ratio of 47.2% vs. 
47.1%. All these results underscore the 

idea that ecommerce has become a main-
stream way for people to shop, even if 
they are visiting a store first to check out 
a product.

Giving Tuesday. This year also saw a 
national campaign develop for Giving 
Tuesday, which is meant to brand the 
Tuesday after Thanksgiving as a day 
for donating money to charitable 
organizations. The goal is to help kick-
start the season of giving, while people 

are still in the mode of thinking about 
gift-giving during Cyber Week. Some 
organizations also reach to those who 
may have tapped out their bank account 
throughout Black Friday and Cyber 
Monday by asking for people to volunteer 
their time to a relief or cultural group.

Location, Location, Location
Whereas shopping has historically been 

classified either as “online” or “brick-and-

A recent Google Consumer Survey found that people are increasingly using their smartphones and 
tablets while holiday shopping.

Google also found that the line between offline and online shopping is beginning to blur.
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mortar,” consumers are increasingly using 
both websites and retail locations to make 
their final decisions and get the best deals.

According to research conducted by 
Google, 80% of shoppers plan to research 
a purchase online before buying online 
or going into a store. As such, even those 
who purchase gifts in the store have likely 

already researched what they’re looking for 
and what the best price is. The same report 
also confirmed that shipping costs can be a 
significant factor in whether consumers will 
buy online. To avoid paying for shipping, 
the survey revealed, 48% will look for the 
product on another website, while 32% will 
opt to visit a nearby store to purchase.

Google’s report also noted that 
consumers found online shopping 
during the holiday was easier and more 
convenient than going into the store. In 
fact, many people were shopping using 
their mobile devices. Similar research from 
IBM found that 24% of consumers used 
a mobile device to visit a retailer’s site on 
Black Friday, while 18% did so on Cyber 
Monday. The latter is an increase of 70% 
over 2011. That being said, consumers were 
easily put off by hard-to-use mobile sites, as 
46% were frustrated by sites described as 
“hard to navigate,” says IBM. 

Another recent Google report noted 
that “online and offline shopping 
experiences are more seamless than ever 
before—across pricing, functionality, 
and promotions—making this the first 
Nonline holiday season.” The study found 
that 51% of shoppers researched online 
before purchasing the item in store, 

Experian reports that online traffic over the holiday shopping season has 
seen a big increase over the past couple of years.

According to research 
conducted by Google, 80% of 
shoppers plan to research a 
purchase online before buying 
online or going into a store. 
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while 17% did the opposite—viewing 
the product in store and then buying 
it online. Meanwhile, 32% choose to 
thoroughly research the product by first 
looking it up online, then going to the 
store to view it, and finally, returning 
online to make the purchase. 

Showrooming On The Go
Visiting a retai l  store to try a 

product or get more information 
before purchasing online is also called 
“showrooming,” and a growing number 
of shoppers are using mobile devices like 
smartphones and tablets to accomplish 
the online portion of the process.

According to Aprimo, 96% of consumers 
said they plan to use their smartphone to 
check out the best price online. One-third 
of people surveyed by Aprimo said that 
they leave the store after seeing a product 
they want to buy and purchase it from a 
competitor online. Maybe even more 
interesting is that one-third of respondents 
said that they haven’t used their smartphone 
for in-store research, because they had 
yet to think of the idea. This information 
suggests that people will begin to use online 

shopping much more in the future, or at the 
very least, check out prices before buying an 
item in the store.

Change Is Good
Perhaps the most telling stat of any we 

saw for this year’s early holiday sales was 
that overall brick-and-mortar retail numbers 
were down almost 2%, while overall 

spending experienced big increases. It shows 
that online shopping has arrived as one of 
the primary, if not the preferred method, of 
finding and buying gifts.

As such, it’s likely that retailers will 
continue to offer better deals online, 
making it easier to avoid massive crowds 
and long lines. The holidays just got a 
little brighter. ■

The Return 
Of Layaway
Once upon a time, layaway programs that let 
shoppers hold purchases for a fee until they 
are ready to pay for them in cash were all the 
rage at discount and department stores. Their 
popularity waned many years ago, though, 
thanks to the instant gratification provided by 
simply paying for holiday purchases with a 
credit card. 

Since the Great Recession, however, 
shoppers are less willing to run up large 
holiday credit card balances, and retailers 
have begun freshening up their layaway 
programs as a result.

For starters, retailers have begun to lower 
the fees for holiday layaway; for example, 
Wal-Mart offers a holiday layaway program where you’ll provide 
a 10% down payment and be charged an open fee of $5, which is 
refundable as a Wal-Mart Gift Card when you provide full payment. 

Sears and Kmart completely removed layaway fees for a limited time 
during the holiday shopping season, and offer a program that includes 
scads of online functionality.

Research from IBM shows a significant uptake in online sales for 2012.
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computers are vastly more powerful 
than those of just a few years ago. Of 
course, logic dictates that if the number 
of something that another thing contains 
doubles, that thing must grow in size—or 
the things it contains must shrink.

The Rapid March Of Progress
Intel’s current Core processors contain 

about 1.4 billion transistors, a feat 

W e’ve seen steady increases in the 
complexity of microprocessor 

technology for many years now; the 
integrated circuits that make up our 
CPUs and other chips tend to double in 
complexity (the number of transistors 
they contain) roughly every two years 
or so. Most CPU readers are aware that 
this pace was described by Intel co-
founder Gordon Moore in a paper he 

helped author in 1965, after which this 
observation became famously known as 
“Moore’s Law.”

Today’s CPUs are the same size or 
smaller than those of previous generations 
despite holding, in some cases, many 
times more transistors. More transistors 
means more logic circuits, which means 
more computing power, and even the 
most casual observer is aware that today’s 

Silicon’s Successor?
MIT Researchers Build 22nm Transistor 
With Indium Gallium Arsenide

MIT Professor of Electrical Engineering and Computer Science, Jesús del 
Alamo, whose research team recently built a working 22nm transistor 
using an indium gallium arsenide compound in place of silicon.
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only possible because of an astounding 
22-nanometer manufacturing process. But 
how much more can transistors shrink? 
This is an issue of considerable concern 
in the microprocessor industry; the 
physical limitations of both manufacturing 
techniques and materials are being closely 
scrutinized as chip designers plan for future 
generations of microchips. In the near 
term, the weakest link in that chain may 
well be silicon, which has been a constant 
for so many years. 

As the industry and research teams 
around the world look for ways to 
maintain the steady advance of computer 
technology, many are working with 
alternatives to silicon in an attempt to 
find a likely replacement for the element 
before Moore’s Law hits the wall.

One material that has shown promise 
is a compound comprising three elements, 
indium, gallium, and arsenic. A research 
team at MIT led by Professor of Electrical 
Engineering and Computer Science Jesús 
del Alamo recently demonstrated the 
viability of this compound by successfully 
constructing a working 22nm transistor 
from it. We went to Professor del Alamo to 
find out more.

QTo set the stage a bit, your research 
team recently built the smallest 

transistor ever constructed from an 
indium gallium arsenide compound, 
demonstrating in the process that this 
compound may be a viable replacement 
for silicon in the construction of 
MOSFETs. Why is it important to 
replace silicon in the construction of 
transistors, and what are the limiting 
factors that prevent si l icon-based 
MOSFETs from continuing to advance at 
the pace we’ve seen for many years now?

DEL ALAMO: This is about continuing 
Moore’s Law well into the future. Moore’s 
Law demands continuing transistor 
size scaling without a degradation of 
performance. Managing power dissipation 
also requires a reduction in voltage. It is 
becoming very hard to accomplish all this 
with silicon. The performance degrades 

too much as the voltage is reduced below 
0.7V or so. We need a new material that 
can operate well at a reduced voltage. 
That’s when InGaAs comes in. 

Q Silicon does have certain benefits: it 
is inexpensive and readily available in 

vast quantities. How does indium gallium 

arsenide compare in this regard, and is the 
process of preparing the compound for 
industrial use fairly comparable?

DEL ALAMO: Indium is a relatively rare 
material. Both gallium and indium are 
considered strategic materials. However, 
in a future InGaAs MOSFET, the amount 
of these materials that will be needed 
will be very small. The substrate will be 

silicon, and only the very heart of the 
device will incorporate InGaAs. This will 
be a tiny volume indeed. InGaAs will be 
formed through epitaxy starting from a 
gas source. This is fairly standard today.

QWhat are the properties of the 
compound that make it superior to 

silicon in building transistors at the 22nm 
level and smaller?

DEL ALAMO: Electrons travel very fast. 
That’s their uniqueness. Hence, we can 
reduce the voltage and still get a lot of 
current out of an InGaAs MOSFET.

QNow that you’ve demonstrated the 
compound’s viability at the 22nm level, 

This electron micrograph cross-section of the team’s work 
shows the transistor’s gate (the inverted V) up close.
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what is next for indium gallium arsenide? 
Do you foresee the semiconductor industry 
making a switch to the compound at some 
point, or is it too early to tell?

DEL ALAMO: The industry is gearing 
up to develop InGaAs MOSFETs in an 
industrial scale with designs that would 
work at around 10nm. So that is the 
next frontier—to put together a device 
prototype with these dimensions.

QOnce silicon is replaced and removed 
as a limiting factor in shrinking 

MOSFET manufacturing processes, 
what would you say is the next hurdle? 

Will current lithography techniques, for 
example, scale as far as the compound can?

DEL ALAMO: Lithography technology 
always seems to be there when needed. 
Once InGaAs MOSFETs are deployed, 
the challenge is to continue to scale. 
New physical principles (other than 
conventional MOSFETs) are going to be 
required very soon after that.

QThank you for your time. One 
more question before we let you go: 

Advances like yours are often discussed in 
the context of maintaining Moore’s Law. In 
your estimation, can Moore’s Law continue 

indefinitely, or is there a foreseeable, 
theoretical limit that will render it invalid 
at some point down the road?

DEL ALAMO: We need specific designs 
that will work for specific nodes. At this 
point, it seems that we are set for about 
four more generations of technology (or 
about eight years). Beyond that, new 
physical principles are needed. Tunnel 
FETs, for example, are also heavily 
investigated. This might give us two more 
generations or four more years. Beyond 
that, altogether new approaches will be 
required. Nothing has been identified as 
far as I can tell. ■

The Periodic Table

The periodic table, 
highlighting the 
elements the MIT 
team used to build 
the new transistor.
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Aerocool’s Creative Director Michael Chen attended the University of Technology, Sydney, 
where he received a Bachelor of Industrial Design degree. Chen recently talked to CPU about 

Aerocool’s newest case, the Strike-X Air.

QAerocool recently launched the latest 
enclosure in its Strike-X series, the 

Strike-X Air. This is a big departure from 
most of Aerocool’s cases. What led you to 
pursue this design, and what were your 
goals in developing the case?

MCWe wanted to design something 
that could wow the industry and 

break free from the ordinary squareish 
PC box. We want to show the world that 
Aerocool is a company with creativity and 
no limits.

QHow does the Strike-X Air’s open 
frame design affect a system’s cooling 

needs? We noticed that you included a 
200mm fan to pull cool air down onto 
the motherboard; CPU cooling aside, 
does a user need to add any fans to keep a 

system cool? What other cooling options 
does the case provide?

MC Since this is an open-frame 
structure, every component is 

pretty much exposed to the outside. So 
placing this unit in a reasonable room-
temperature environment, there is really 

no need to cool it with any additional fans 
other than the ones already on the Strike-X 
Air, such as the 120mm fan next to the 
HDD trays and the 200mm fan on the top.

QWe noticed that you also included 10 
expansion slots, while most cases only 

include eight or so. Why so many?

Aerocool’s Strike-X Air Redefines Enclosures

We wanted to design something 
that could wow the industry and 
break free from the ordinary 
squareish PC box.
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MC 10 expansion slots make it 
possible to support the instal-

lation of quad VGA cards.

QOK, so that ties into your decision 
to create enough space from front 

to back to support graphics cards up to 
330mm (about 13 inches) in length?

MCYes, correct. This space is 
enough to accommodate major 

high-end cards in the market.

Q It’s obvious that this chassis is 
designed to be convenient for getting 

to/installing/replacing/troubleshooting 
system components. Can you talk about 
some of the design features you built 
in to make sure that everything is 
easily accessible?

MCThe HDDs are installed onto 
the drawer-like trays so they 

are easy to access, and the ODD rack 
can be completely removed so you can 

mount or remove ODDs at a comfortable 
height. For PSU installation, simply slide 
your power supply into the rear and 
click, without the fuss of opening the side 
panel like conventional cases. Finally, the 
motherboard and every component on it 
can be easily reached without removing or 
unscrewing anything.

QWhat motherboard form factors does 
the Strike-X Air support, and how 

did you select the options to support?

BACKFRONT
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MCWe wanted to design the Strike-X 
Air to be able to accommodate 

some of the biggest motherboards on the 
market, so we built in support for XL-ATX 
in addition to ATX and microATX.

QWith an open design like this, some 
might wonder about how they’ll hide 

and otherwise manage all the interior 
cables. How did you deal with cable 
management with the Strike-X Air?

MCCable management is already 
built into this case. Cables can 

be routed underneath the bottom plate 
and fixed with cable ties and come out of 
the holes (with rubber protection) from 
below to the motherboard.

QThe Strike-X Air has a lot of similar 
aesthetic design touches to the other 

cases in your Strike-X line. Are there other 
features or functional elements that it 
borrows from other Aerocool cases, as well?

MCThe Strike-X Air bears a distinct X 
mark on its front I/O panel and on 

top of the ODD rack. The X mark represents 
the identity of the Strike-X family, as does the 
black and red color combination.

QThe Strike-X portion of your website 
hints at several other Strike-X products 

in several categories that are coming soon. 
Can you give us any advance information 
about what they will be and how they’ll fit 
into the Strike-X family?

MCA new generation of Strike-X 
Advance case, called Strike-X 

Advance II, will be launched in the first 
quarter of 2013.

QWhat else does Aerocool have in store 
for PC fans in 2013? 

MCAerocool will introduce a new 
product family called the GT 

Series, which includes GT cases (full and 
mid-towers) and GT power supplies. 
More categories will become available 
later in the year, as well. ■

LEFT SIDE RIGHT SIDE
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Look For CPU At These LAN Parties

02.09.13
WV Gamers - Eugene, OR

www.wvgamers.com

02.15.13
AWOL LAN 21 - Eau Claire, WI

www.awollan.com

02.15-18.13
PDXLAN 21 - Portland, OR

www.pdxlan.net/portland

02.16.13
NGC’s LAN-A-GEDDON

Greenville, TX
www.networkgamingclub.com
Oklahoma Gamers Group

Oklahoma City, OK
www.okgg.org

02.22-24.13
FITES LAN - Mechanicsburg, PA

www.fites.net

03.01-03.13
Lan ETS - Montréal, Québec

2013.lanets.ca/info

03.09.13
WV Gamers - Eugene, OR

www.wvgamers.com

03.16.13
NGC’s LAN-A-GEDDON - Greenville, TX

www.networkgamingclub.com
Oklahoma Gamers Group

Oklahoma City, OK
www.okgg.org

01.04-06.13
Intel LAN Fest Atlanta Winter 2013

Atlanta, GA
lanfest.intel.com/events/winter13

01.11-13.13
Intel LAN Fest MLP’013 Winter

Hamburg, NY
lanfest.intel.com/events/mlp013-winter

01.11.13
KansasLAN - Lyons, KS

www.kansaslan.com

01.12.13
WV Gamers - Eugene, OR

www.wvgamers.com

01.19-20.13
RIT Winter LAN - Rochester, NY

www.egsrit.com

01.19.13
NGC’s LAN-A-GEDDON

Greenville, TX
www.networkgamingclub.com
Oklahoma Gamers Group

Oklahoma City, OK
www.okgg.org

01.19-20.13
Let There Be LAN 4 - Corvallis, OR

gaming.oregonstate.edu

02.01.13
LANFest NETWAR 24.0

Omaha, NE
lanfest.intel.com/events/netwar24
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Would you like us to help promote your next LAN?

Give us a call at 1.800.733.3809

We’ll be glad to consider your event

Across The Nation—& Beyond!

03.23.13
LAN OC V12.0 - Ohio City, OH

lanoc.org

04.13.13
Naois Gaming - York, PA

www.naoisgaming.com

04.20.13
NGC’s LAN-A-GEDDON

Greenville, TX
www.networkgamingclub.com
WV Gamers - Eugene, OR

www.wvgamers.com
Oklahoma Gamers Group

Oklahoma City, OK
www.okgg.org

04.27.13
Indiana Tech Ultimate Lan Party

Fort Wayne, IN
iitgamers.com

05.18.13
WV Gamers - Eugene, OR

www.wvgamers.com
NGC’s LAN-A-GEDDON

Greenville, TX
www.networkgamingclub.com
Oklahoma Gamers Group

Oklahoma City, OK
www.okgg.org

05.22.13
Naois Gaming - York, PA

www.naoisgaming.com

06.15.13
WV Gamers - Eugene, OR

www.wvgamers.com
NGC’s LAN-A-GEDDON

Greenville, TX
www.networkgamingclub.com
Oklahoma Gamers Group

Oklahoma City, OK
www.okgg.org

07.20.13
NGC’s LAN-A-GEDDON

Greenville, TX
www.networkgamingclub.com
Oklahoma Gamers Group

Oklahoma City, OK
www.okgg.org

08.10.13
WV Gamers - Eugene, OR

www.wvgamers.com

08.17.13
Oklahoma Gamers Group

Oklahoma City, OK
www.okgg.org

NGC’s LAN-A-GEDDON
Greenville, TX

www.networkgamingclub.com

08.24.13
Naois Gaming - York, PA

www.naoisgaming.com
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in-house from start to finish using all 
of the OCZ technology development 

teams. With the Vector, we wanted to 
get back to OCZ’s roots and intro-

duce a differentiated product that 
delivers a groundbreaking level of 
sustained performance and reli-

ability for customers seeking a 
superior SSD for their high-

performance computing 
applications. Unlike 
many competing 
drives, the Vector de-
livers strong perfor-

mance across all file 
types, including 
compressed files, 

and we also pri-
oritized endurance and reliability, 

making the Vector a very well-rounded, 
high-performance SSD for both high-perfor-
mance desktop and mobile applications. 

Q The Vector drives also have a new look 
that seems pretty unique among OCZ’s 

drive families. Is this an indication of where 
design is headed moving forward, or is the 
new case design just for Vector drives?

RSThat is a great observation. The Vector 
was designed to be a flagship SSD 

series for us, and we included a premium 
aluminum alloy housing that provides 
excellent thermals but is also very rigid. This 
is important because we wanted to make the 
Vector thinner than most competing drives at 
7mm, but didn’t want to sacrifice durability. 
The result is a sleek yet rugged drive that can 
be easily integrated into everything from work-
stations to the new ultrathin form factor lap-
tops. We continue to look for ways to innovate 
beyond product performance. High-quality 
innovation is what OCZ is all about. ■

We are at the early stages of this 
journey. We have the appro-
priate people, competencies, and 
technology to successfully drive 
innovative products.

Q A change at CEO 
often coincides with 

broader changes within a 
company. Is this the case with 
your arrival at OCZ, and if so, 
what kind of changes have taken/
are taking place?

RSWe have already made a num-
ber of changes at OCZ that 

will strengthen the company as well as 
benefit our customers. This included 
streamlining our product line to focus on 
areas where we can add real value. This meant 
moving away from the value portion of the 
market to focus on delivering products and 
solutions that leverage our in-house hardware, 
firmware, and software expertise to focus on 
products in the mainstream to high-perfor-
mance client and enterprise markets. With this 
streamlining, we also put the priority on inno-
vation, performance, and quality, and it is our 
goal to not only deliver the highest-performing 
solid-state storage solutions but also the most 
reliable ones. 

Q OCZ recently launched the new Vector 
series SSDs, equipped with Indilinx’s 

new Barefoot 3 controller. What are the key 
things CPU readers need to know about 
Vector SSDs and the new controller?

RSThe launch of the Vector solid-state 
drive series is very exciting for OCZ 

and our customers, as it leverages our new 
Barefoot 3 controller, our first controller 
silicon and firmware completely designed 

Q You were appointed President and 
CEO of OCZ on October 10, 2012, 

correct? How have the first two months 
been for you, and what has been your 
primary focus as you get started in this 
position? Also, did your time on the 
OCZ board of directors allow you to hit 
the ground running, so to speak?

RSBeing on the board helped me crys-
tallize the key items we needed to 

focus on even before I “sat in the seat.” I 
knew all the members of the executive staff 
and the areas they already felt needed to be 
impacted. Having the teams buy in is critical 
to making any lasting changes. We immedi-
ately addressed cost and quality. This is for 
both our business activities and products. 
We also addressed corporate culture, since 
it is the greatest influencer in people’s be-
havior and performance. Key aspects around 
teamwork, integrity, and accountability were 
paramount in addressing our business issues.

Q Your bio indicates that your degree 
is in electrical engineering. Does 

having an engineering background help 
in your day-to-day work at OCZ, or do 
the business-oriented aspects of the job 
keep you away from the tech?

RS I spend a great deal of my time in 
regard to our product roadmap and 

design execution. If this is not done right, then 
the company will eventually become irrel-
evant. I spend a good percentage of time with 
customers, and this helps me frame the market 
needs in regard to our product definitions and 
feature sets. I am quite technical, and it helps 
that I actually did storage controller design 
early in my career. Besides design execution, 
I have a real innovation agenda for the com-
pany, as this is the lifeblood of our business. 

Q&A With Ralph Schmitt
OCZ’s CEO On Being The 

New Guy & Vector SSDs

CPU  /  February 2013 95



http://www.ocz.com

